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It  is  rather  more  than  thirty  years  ago  since,  at  the  request 
of  Price’s  Patent  Candle  Company  Limited,  a monograph  was 
issued  upon  the  properties  and  uses  of  pure  Glycerin.  The 
advancement  made  during  the  last  thirty  years  in  medicine, 
surgery,  pharmacy,  and  what  may  be  termed  economic  science, 
led  Price’s  Patent  Candle  Company  Limited,  who  have  always 
been  pioneers  in  all  that  concerns  pure  Glycerin,  to  request 
the  author  to  re-write  this  monograph.  The  result  is  contained 
in  the  following  pages.  In  writing  them,  the  author  has 

endeavoured  at  least  not  to  omit  matter  of  importance.  The 
necessity,  however,  of  being  brief  has  led  him,  when  controversial 
matter  was  being  discussed,  to  give  the  reference  to  the  original 
articles  rather  than  enter  fully  into  the  discussion.  By  this 
means  those  who  are  interested  in  the  subject  can  sift  the 
matter  out  for  themselves.  This  has  also  been  his  object  in 
appending  a somewhat  copious  bibliography. 

In  conclusion,  the  author  would  wish  to  express  his 
indebtedness  to  the  following  Encyclopoedic  articles  on  Glycerin : 
Eulenberg’s  Real  Encyclopcedia,  Dujardin  Beaumetz’s  Dictionaire 
Therapeutique,  Dechambre’s  Dictionaire  Encyclopasdique  des 
Sciences  Mddicales,  Thorpe’s  Dictionary  of  Applied  Chemistry, 
and  Watts’  Dictionary  of  Chemistry. 

To  Price’s  Patent  Candle  Company  Limited,  he  is  also 
indebted  for  having  afforded  him  every  possible  facility  in  the 
preparation  of  the  booklet. 

THE  AUTHOR. 


July,  1898. 
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Chapter  I. 


INTRODUCTION. 

In  writing  a pamphlet  such  as  the  present  one,  in  which 
it  is  the  desire  of  the  author  to  place  the  reader,  whether  he 
be  lay  or  professional,  an  courant  with  the  medicinal  uses  of 
Glycerin,  it  would  be  a mistake  to  plunge  in  medias  res , and 
enter  at  once  upon  the  main  theme  of  the  essay.  He  who 
would  fully  appreciate  an  opera,  be  he  musician  or  amateur, 
must  listen  attentively  to  the  overture : there,  will  be  found  in 
musical  shorthand,  the  leading  motifs  of  the  whole.  Medicine 
is  essentially  a practical  science,  and  in  choosing  her  repertoire 
from  the  numberless  substances  offered  to  her  by  Nature  and 
Art,  she  carefully  rivets  her  attention  upon  the  physical  and 
chemical,  as  well  as  upon  the  physiological,  properties  of  the 
aspirant  to  her  patronage.  Indeed,  we  might  well  ask  here  what 
are  after  all  physiological  properties  but  physical  and  chemical  ones. 
When  we  say  that  a drug  acts,  what  precisely  do  we  mean? 
We  simply  mean  that  it  produces  some  change  in  the  vital  functions 
of  some  part  or  parts  of  our  bodies.  These  vital  functions  depend, 
at  any  rate,  in  great  part  upon  chemical  and  physical  processes 
occurring  in  the  protoplasm  which  composes  the  different  cells 
or  biological  units  of  our  body.  It  is  in  the  highest  degree 
probable  that  the  action  of  a medicine  consists  finally  in  a 
chemical  reaction  between  it  and  the  protoplasm  contained  in 
the  cells,  i.e.,  biological  units,  upon  which  it  acts.  From  this 
it  follows  that  the  chemical  composition,  or,  in  other  words,  the 
chemical  properties  of  a substance,  have  a very  important  bearing 
upon  its  medicinal  action.  Further,  in  this  connection,  physical 
properties  play  a very  important  role.  The  action  of  some 
medicines  largely  depends  upon  their  physical  properties.  To  enter 
into  this  matter  at  length  would  lead  the  ordinary  reader,  at 
any  rate,  into  the  abstruse  regions  of  chemical  physics,  but 
our  meaning  can  be  made  clear  by  two  instances.  The  action 
of  a certain  class  of  purgatives  is  probably  due  in  great  measure 
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to  the  power  they  possess  of  drawing  water  from  the  intestinal 
wall  into  the  intestines.  The  action  of  a certain  class  of  local 
anaesthetics  depends  upon  the  fact  that  they,  when  directed  in 
the  form  of  a spray  on  to  the  skin,  volatilize  so  quickly  as  to 
freeze  the  area'  of  skin  on  which  the  spray  impinges.  Hence, 
no  further  apology  will  be  given  by  the  author  for  prefacing 
what  he  has  to  say  about  the  medicinal  properties  of  Glycerin 
with  a short  description  of  the  physical  and  chemical  properties 
of  this  remarkable  substance. 

One  hundred  and  twenty  years  ago  the  great  Swedish 
Chemist  Scheele  discovered  the  fact  that  when  oxide  of  lead 
acted  upon  fatty  substances  in  the  presence  of  water,  one  of  the 
products  consisted  of  a sweetish-tasting  syrup,  which  he  found 
to  be  soluble  in  water.  To  this  substance  he  gave  the  name  of 
oelsiiss , principle  doux  des  huiles — sweet  principle  of  oils.  The 
chemistry  of  Glycerin  remained  practically  in  statu  quo  for  half 
a century,  the  next  advance  in  this  direction  being  due  to  the  work 
of  Chevreul,*  who  in  1823  showed  that  this  “ sweet  principle  of 
oils  ” is  always  separated  by  the  saponification  of  fatty  matter.  He 
gave  it  the  name  of  Glycerin,  and  regarded  it  as  a species  of 
alcohol  combined  with  the  ethereal,  i.e.,  fatty  acids. 

Berthelot,  during  his  synthetic  researches  into  the  fatty  bodies 
determined  the  formula  of  Glycerin  and  showed  it  to  be  a 
triatomic  alcohol.  Now  Glycerin  is  always  regarded  as  a triatomic 
alcohol,  and  its  formula  is  written  C3H5(OH)3. 

Glycerin,  at  first  a mere  chemical  curiosity,  has  now  become 
an  economic  product  of  the  very  first  importance,  its  manufacture 
has  leapt  from  grammes  to  tons,  and  now  throughout  Europe 
25,000  tons  are  made  annually,  or  sufficient,  if  all  brought  together, 
to  float  several  ironclads.  This  result,  like  all  great  results,  has 
taken  place  slowly.  It  has  not  been  an  instance  of  special 
creation,  but  one  of  gradual  evolution.  From  the  oxide  of  lead, 
fatty  oils,  and  laboratory  of  Scheele,  to  the  works  of  Price’s  Patent 
Candle  Company  Limited,  has  not  been  a bound,  but  a slow 
and  steady  march  of  progress.  The  advance  from  the  crude  and 
poison-laden  products  at  first  put  upon  the  market,  to  the  pure  Price’s 
Glycerin  of  to-day,  suitable  as  it  is  for  the  finest  pharmaceutical 
purposes,  has  meant  many  successes  and  many  failures,  but  final 
victory.  Price’s  Glycerin  was  introduced  in  the  year  1855  by 


* Recherches  sur  tes  corps  gras. 
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Mr.  George  F.  Wilson,  F.R.S.,  a former  Managing  Director,  and 
now  a Director  of  the  Company,  and  was  then  the  only  Glycerin 
on  the  market  which  could  be  described  as  “pure.” 

It  is  not  the  author’s  intention  here  to  give  a technical 
description  of  the  manufacture  of  Glycerin  as  one  can  see  it  at 
the  works  of  Price’s  Patent  Candle  Company  Limited.  Chemists, 
and  those  scientifically  interested  in  this  matter,  are  referred  to 
Thorpe’s  Dictionary  of  Applied  Chemistry  ; amateurs  cannot  do 
better  than  request  a copy  of  the  Company’s  “Jubilee  Memoir,” 
from  which  they  will  get  a very  adequate  idea  of  the  perfection 
and  exactness  to  which  this  Company  has  brought  the  manufac- 
ture of  Glycerin. 

For  the  benefit  of  Pharmaceutical  readers,  for  whom  indeed 
this  booklet  is  more  especially  intended,  it  may  be  useful  to 
give  the  tests  which  should  be  fulfilled  by  pure  Glycerin,  and 
which  are  fulfilled  by  Price’s  product,  to  render  it  suitable  for 
pharmaceutical  purposes.*  The  reaction  should  be  neutral, 
specific  gravity  1.260,  taste  sweet;  it  should  be  soluble  in 
alcohol  and  water  in  all  proportions,  but  insoluble  in  ether 
and  in  the  fatty  oils. 

It  should  give  no  reaction  with  ammonium  sulphide,  shewing 
the  absence  of  lead,  none  with  oxalate  of  ammonium  shewing  the 
absence  of  calcium  salts,  none  with  calcium  chloride  shewing  the 
absence  of  oxalates  or  oxalic  acid.  Arsenic,  which  is  sometimes 
met  with  in  Glycerin  intended  for  pharmaceutical  purposes, 
can  be  detected  by  the  very  delicate  test  of  Gutzeit.f  Glycerin 
should  have  no  action  on  polarized  light  shewing  the  absence 
of  sugar. 

Although  for  commercial  purposes  the  manufacture  of 
Glycerin  demands  the  most  powerful  chemical,  and  by  certain 
methods  physical  agents,  such  for  instance  as  pressure,  Glycerin 
is  made  quite  as  efficiently  as  regards  quality  by  a tiny  and 
noiseless  organism.  The  advance  made  and  to  be  made  by 
chemical  synthesis  is  almost  boundless,  but  we  must  beware 
how  we  draw  a comparison  between  the  methods  of  nature  and 
those  of  the  chemist.  The  products  are,  it  is  true,  the  same, 
but  how  different  the  method ! The  resources  of  modern 

* For  further  details  upon  this  subject  see  Allen's  Commercial  Organic 
Analysis,  vol.  ii. 

t Pharm.  Journ.,  Oct.  5th,  1889,  p.  277.  Also  “ Brit.  Pharm 1S9S. 
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chemistry  and  physics  have,  it  is  true,  directed  by  the  mind  of 
the  great  chemist,  Fischer,  synthesized  the  sugars,  or  some  of 
them,  with  an  infinity  of  trouble.  Eut  these  same  sugars  are 
synthesized  as  noiselessly  as  abundantly  by  every  green  leaf 
that  basks  itself  in  the  sun ; so  it  is  with  Glycerin.  Price’s 
Company  s apparatus  is  one  method  of  making  it,  but  nature 
has  another. 

In  1858  Pasteur*  shewed  that  Glycerin  always  occurs  as  a 
by-product  in  the  alcoholic  fermentation  of  sugar,  the  amount 
being  3 per  cent,  of  the  sugar  used.  From  this  it  follows 
that  no  bottle  of  port  becomes  crusted  in  the  wine  cellar 
without  Glycerin  being  formed.  Some  wines  contain  as  much 
as  1 per  cent,  of  Glycerin,  the  amount  of  Glycerin  present 
being  a test  of  the  age  and  of  the  completeness  of  the  fermenta- 
tion of  the  wine.  To  pursue  this  subject  further  would  lead  us 
beyond  our  present  purpose ; but  this  fact  is  worthy  of  mention, 
shewing,  as  it  does,  that  Glycerin,  which,  as  we  shall  see  later, 
is  one  of  the  strongest  preservatives,  that  is,  antiseptics,  known, 
is  formed  as  a product  of  the  life  processes  of  organisms  to  whose 
activity  the  fermentation  of  sugar  into  alcohol  is  due.  In  other 
words,  these  organisms  produce  exactly  that  substance  which, 
when  present  in  sufficient  proportion,  kills  them. 

However  important  a product  Glycerin  may  be  in  the 
life-history  of  low  organisms,  it,  or  at  least  its  immediate  allies, 
is  probably  no  less  so  in  the  economy  of  the  higher  animals. 
Recent  researches  tend  to  shew  that  the  compound  of  Glycerin 
with  phosphoric  acid,  C3  Hs  (0H)Z  PO4  H2,  is  the  starting-point 
to  which  a number  of  highly  complex  constituents  of  the  brain 
may  be  referred  as  derivative,  and  to  which  they  tend  when  they 
decompose. 

An  introduction  to  an  essay  on  Glycerin  would  hardly  be 
complete  without  the  mention  of  dynamite.  It  will  be,  perhaps, 
interesting  to  the  general  reader  to  know  that,  however  intimate 
this  substance  may  be  with  the  anarchist,  it  is  equally  well 
acquainted  with  the  physician.  The  physician  constantly  uses 
Nitro-Glycerin,  which  is  the  active  ingredient  of  dynamite,  for 
the  purpose  of  lessening  the  work  an  abnormal  or  badly-nourished 
heart  has  to  do.  The  way  in  which  this  result  is  brought  about 
by  Nitro-Glycerin  is,  that  it  causes  the  arteries,  or  the  muscular 


* Comptes  Rendits,  46-857  and  47,  224. 
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vessels  which  carry  blood  away  from  the  heart,  to  enlarge.  This 
power,  the  arteries,  and  especially  the  arterioles  or  the  smaller 
arteries,  possess  of  diminishing  or  increasing  their  calibre  by  con- 
traction or  relaxation  of  their  muscular  walls,  is  one  of  the 
most  important  factors  in  the  physiology  of  the  circulation,  since 
widened  arteries  mean  a diminution  in  the  force  demanded  of 
the  heart  to  make  the  blood  circulate,  and  narrowed  or  con- 
stricted arteries  mean  precisely  the  reverse.  This  property, 
possessed  to  an  extraordinary  degree  by  the  smaller  arteries,  of 
diminishing  or  increasing  their  calibre,  is  powerfully  influenced 
by  certain  drugs,  and  chief  amongst  those  which  widen  the  arteries 
or,  in  physiological  language,  cause  arterial  dilatation,  is  Nitro- 
Glycerin,  which  is  largely  used  in  medicine  for  this  purpose. 
This  substance  is  prepared  by  gradually  dropping  pure  Glycerin 
into  a mixture  of  sulphuric  and  fuming  nitric  acid,  kept  cool  by 
iced  water.  The  Nitro-Glycerin  is  separated  by  pouring  the 

mixture  into  a large  quantity  of  water,  and  well  washing  by 
agitating  with  several  supplies  of  cold  water,  till  free  from 
acidity.  It  is  a dense,  opaque,  white,  oily  liquid,  and  three  parts 
of  this,  mixed  with  one  part  of  infusorial  earth,  form  the  well- 
known  anarchist  and  blasting  agent  called  dynamite.  The  sub- 
stances used  by  the  anarchist  and  the  physician  are  practically 
the  same,  but  the  quantity  different.  In  medicine,  Nitro-Glycerin 
is  given  in  doses  y-jyy-  of  a grain.  To  pursue  this  subject  further 
would  be  irrelevant ; it  is  of  interest,  however,  at  least,  to  the 
philosopher,  that  the  same  substance  which  is  so  efficacious  in 
blowing  up  buildings  is  of  equal  service  in  the  expanding  of 
arteries ; that  the  physician  saves  life  with  the  same  agent  with 
which  the  anarchist  destroys  it,  and  that  the  difference  is  merely 
a question  of  dose. 


Chapter  II. 


PHYSICAL  PROPERTIES  OF  GLYCERIN  FROM  A 
PHARMACEUTICAL  STANDPOINT. 

If  one  were  asked  to  enumerate  the  great  solvents  of  the 
universe  one  would  perhaps  give  four : water,  alcohol,  ether  and 
Glycerin.  The  solvent  power  of  water  upon  substances  belonging 
to  the  class  called  inorganic  is  almost  universal.  Alcohol  and 
ether,  though  generally  useless  as  inorganic  solvents,  have  an 
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equally  potent  solvent  action  upon  organic  substances.  Glycerin 
seems  to  combine  the  properties  of  water  and  alcohol  and  ether, 
as  the  solvent  action  manifested  so  universally  by  it  seems  neither 
confined  to  the  inorganic  nor  organic  class  of  chemical  com- 
pounds, but  is  exerted  indiscriminately  amongst  these  two  sets 
of  bodies. 

The  great  use  then  of  Glycerin  pharmaceutically  depends 
upon  its  solvent  action.  There  is,  however,  another  property  of 
Glycerin  which  plays  an  important  determining  role  in  its 
selection  by  pharmacists.  In  the  case  of  very  insoluble 
substances,  such,  for  instance,  as  the  extracts  of  various  plants, 
which  are  solid  or  semi-solid,  it  is  important  to  have  some  method 
of  obtaining  them  in  the  liquid  form.  The  ideal  liquid  preparation 
of  any  drug  or  substance  is,  of  course,  the  true  solution.  In  this 
condition  equal  volumes  of  the  solution  contain  equal  weights  of 
the  substance ; and  if  one  wishes  to  give  a certain  weight,  instead 
of  weighing  this  out,  which  is  often,  especially  in  the  case  of  semi- 
solid, viscid  substances,  a matter  of  considerable  difficulty,  and 
requiring  both  time  and  experience,  one  can  measure  off  a 
certain  volume  of  the  solution  corresponding  to  the  weight 
required.  When,  however,  an  actual  solution  cannot  be  made,  i.e., 
a solution  in  the  physical  sense,  it  is  often  possible,  by  the  use  of 
a suitable  agent,  to  make  of  the  desired  substance  what  for 
pharmaceutical  purposes  acts  almost  as  well  as  a true  solution, 
viz.,  an  emulsion,  or  a suspension.  The  term  “ emulsion  ” ought 
to  have  a specific  sense,  but  into  that  there  is  no  object  in  entering 
here.  By  suspension,  one  simply  means  that  the  insoluble 
substance  in  question  is  divided  by  some  agent  into  very  small 
particles,  and  these  particles  are  suspended  in  the  given  agent,  so 
that  the  resulting  mixture,  at  any  rate  after  shaking,  is  practically 
homogeneous.  In  other  words,  an  equal  number  of  particles,  that  is, 
equal  weights  of  the  insoluble  substance,  are  contained  in  equal 
volumes  of  the  mixture.  The  two  necessary  attributes  of  a 
suspending  agent  are  high  specific  gravity,  so  that  the  particles  of 
the  insoluble  substance  may  float,  and,  further,  viscidity,  so  that  it 
may  permeate  the  substance.  These  two  characteristics  are 
possessed  by  Glycerin,  and  this  substance  adapts  itself  to  an 
extraordinary  degree  to  this  end.  To  give  an  instance  of  this,  we 
can  quote  the  mixture  of  extract  of  belladonna  and  Glycerin,  so 
often  used  as  an  application  to  an  inflamed  inguinal  gland  or 
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ovary ; internally,  too,  this  class  of  extract  can  be  well  given  in 
Glycerin.  Such  a suspension  would  allow  a more  accurate 
dosage  than  is  generally  obtained  in  pills,  which  must  be  regarded 
as  the  rival  method.  Hence,  in  this  connection,  we  have  Glycerin 
functioning  in  two  ways,  both  by  virtue  of  its  actual  solvent  power 
forming  true  solutions  of  substances  insoluble  in  other  media,  and 
secondly,  by  virtue  of  its  viscidity  and  specific  gravity  being  able 
to  bring  into  suspension  insoluble  substances,  and  thus  rendering 
their  measurement  more  accurate.  Occasionally,  Glycerin  is 
used  as  a solvent  for  substances  soluble  in  water  for  quite  another 
reason,  and  this  a purely  physical  one.  Pure  Glycerin  when 
quickly  cooled,  solidifies  at  - 40°  C.  to  a gum-like  mass  (Roscoe 
and  Schorlemmer),  and  boils  (decomposes)  at  290°  C.  The 
boiling  point,  pharmaceutically,  hardly  interests  us.  The  freezing 
point,  however,  does.  A mixture  of  Glycerin  and  water  freezes, 
z.e.,  solidifies,  at  a much  lower  temperature  than  simple  water. 
From  this  it  follows  that,  if  we  wish  to  keep  a solution  of  any 
substance  liquid  at  relatively  low  temperatures,  such  as  one  often 
experiences  in  cold  countries,  like  Canada,  or  many  other  British 
colonies,  during  winter,  or  at  high  altitudes,  as,  for  instance,  at  the 
Swiss  Alpine  resorts,  St.  Moritz,  Davos  Platz,  etc.,  instead  of  making 
solutions  up  with  pure  water,  one  adds  a little  Glycerin.  This 
makes  no  difference  to  the  efficacy  of  the  substance,  and  is  very 
much  more  convenient  than  having  upon  each  occasion  to  melt 
one’s  solution.  This  is  not  always  a mere  matter  of  convenience : 
everyone  knows  that  water  has  its  maximum  density  at  40  C. ; in 
other  words,  that  when  water  freezes  it  expands,  and  often  breaks 
the  bottle  in  which  it  is  contained.  If  the  freezing  of  a solution 
then  be  prevented  by  the  addition  to  it  of  a small  quantity  of 
Glycerin,  mishaps  of  the  above  kind  can  often  be  avoided. 

Absolute  classification  in  a monograph  like  the  present  is 
very  difficult,  and  at  the  risk  of  inconsistency  I want  now  just 
to  mention  a property  of  Glycerin  which,  pharmaceutically,  is 
of  great  value,  viz.,  its  taste.  Glycerin  has  a sweet  taste,  hence 
the  name  first  given  to  it  by  Scheele — sweet  principle  of  oils. 
Now,  upon  what  does  the  taste  of  a substance  depend  ? It  is 
certainly  closely  connected  with  smell:  substances  which  have 
no  smell  rarely  have  taste.  Glycerin  is  somewhat  of  an  exception 
to  this — its  taste  is  proportionally  to  its  smell,  strong.  The  taste 
or  the  smell  of  a substance  depends  upon  its  power  to  excite 


I 2 


molecular  change  in  the  nerve  endings,  v/hich  subserve  these 
functions.  This  property  bears  some  relation  to  the  specific 
gravity  or  vapour  density  of  the  body  which  produces  the 
smell  or  taste.  Prussic  acid,  HCN,  with  a vapour  density  of  7*5, 
is,  I believe,  the  lightest  body  known  which  we  can  smell.  This 
is  especially  extraordinary,  as  prussic  acid  is  also  one  of  the 
most  violent  poisons  known.  This  almost  exceptional  property 
it  possesses — exceptional,  I mean,  in  regard  to  its  vapour  density — 
seems  a most  useful  arrangement  on  the  part  of  Nature,  because, 
as  the  substance  is  so  violent  a poison,  it  is  most  important  that 
it  should  possess  the  property  of  smell.  Although  our  smell 
and  taste  organs  are  tuned,  so  to  speak,  like  our  ears,  to  a certain 
pitch,  i.e.y  only  to  smell  or  taste  substances  within  a certain  range 
of  specific  gravity  or  vapour  density,  the  noses  and  palates  of 
animals  are,  in  certain  cases,  much  more  sensitive ; that  is,  act 
through  a much  greater  range  of  substances.  To  return  to  our 
subject,  from  which,  I am  afraid,  we  have  digressed,  the  sweetish 
taste  of  Glycerin,  from  a pharmaceutical  standpoint,  greatly 
increases  the  sphere  of  its  usefulness.  Many  substances  are 
rendered  palatable — that  is,  their  own  nasty  taste  is  neutralized — 
by  the  addition  of  a little  Glycerin.  It  would  be  out  of  place 
to  discuss  further  here  what  the  property  of  taste  possessed  by 
Glycerin  depends  upon.  In  this  connection  it  may  however 
be  mentioned,  that  Glycerin  possesses  to  a remarkable  degree 
the  property  of  attracting  water.  When  a drop  of  it  falls  or 
finds  itself  upon  a mucous  membrane  possessed  of  taste  goblets, 
it  is  probable  that  the  marked  difference  in  the  osmotic  tension 
between  the  drop  of  Glycerin  and  the  fluid  in  the  taste  goblet 
causes  a flow  of  water  from  the  latter  to  the  former  in  an  attempt 
to  establish  osmotic  equilibrium.  This  is  a physical  stimulation, 
and  would  throw  into  vibration  the  receiving  molecule  of  the 
taste  goblet.  This  molecular  disturbance  in  the  taste  goblet 
becomes  known  to  us  as  taste,  or,  rather,  as  the  taste  of  the 
Glycerin. 

The  resemblance  between  Glycerin  and  sugar  will  be  con- 
sidered more  fully  elsewhere ; it  may,  however,  be  mentioned  here 
that  they  are  both  strong  dehydrating  agents,  i.e.,  have  the  power  of 
drawing  water  out  of  water-containing  substances,  and  that  they 
both  taste  sweet.  In  short,  when  a drop  of  syrup  or  Glycerin 
is  placed  upon  the  mucous  membrane  of  the  tongue,  they  would 
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both  cause  a flow  of  water  from  the  taste  corpuscles ; would  both 
give  rise  to  in  this  respect  the  same  physical  stimulus ; and  both 
are  perceived  by  us  as  sweet. 

There  is  one  more  physical  property  of  Glycerin  which 
must  be  mentioned  before  we  conclude  this  chapter  with  what, 
I am  afraid,  will  be  a row  of  dry  figures.  The  property  I allude 
to  is  the  viscidity  of  Glycerin.  Pharmaceutically  this  is  very 
useful.  If  Glycerin  is  slowly  swallowed,  owing  to  its  muci- 
laginous-like consistency,  it  forms  a coating  over  the  fauces  and 
back  of  the  pharynx,  or,  in  more  popular  language,  the  throat. 
People  who  live  in  towns  are  very  subject  to  dry,  tender  and 
uncomfortable-feeling  throats.  This  is  probably  in  some  way 
connected  with  the  irritating  dust  which,  rich  as  a rule  in  ammonia, 
blows  about  the  streets  and  finally  gets  inhaled.  Who  does  not 
know  this  irritating  dust  and  its  effect  in  London,  in  March  ? 
Now,  if  we  have  a tender  surface,  for  instance  on  our  fingers, 
the  very  first  thing  we  do  with  it,  is  to  cover  it  up.  In  other 
words,  we  protect  it  from  every  wind  that  blows,  laden,  as  it 
certainly  would  be,  with  irritant  matter  of  some  sort.  We  can, 
thanks  to  pure  Glycerin,  cover  up  our  throats  as  certainly  and 
efficaciously  as  our  fingers.  Glycerin  if  slowly  swallowed,  even 
in  small  quantity,  will  completely  coat  over  the  back  of  our 
throats,  and  thus  prevent  any  irritating  dust  which,  in  London, 
at  least,  we  must  inhale,  from  irritating  our  inflamed  or  over- 
sensitive mucous  membrane.  Exactly  what  is  true  of  the  dry, 
inflamed  throat  is  true  of  another  condition  in  which  sensations 
from  the  throat  play  a very  important  role  : I refer  to  thirst . Of 
course,  in  the  human  body  there  are  thirsts  and  thirsts,  but  all 
thirst , whatever  may  be  its  ultimate  cause,  if  not  actually  caused 
by,  is  invariably  referred  to,  a dryness  of  the  throat.  Now,  often 
in  disease  it  is  absolutely  essential  to  restrict  the  amount  of  fluids 
to  be  taken  by  a patient,  and  if  you  were  to  ask  such  a patient 
what  he  complains  of  most,  he  probably  would  tell  you  that  it 
was  not  disease — but  intolerable  thirst.  A small  dose  of  Glycerin 
is,  under  these  circumstances,  one  of  the  most  useful  agents  we 
possess  for  lessening  thirst  without  appreciably  increasing  the 
amount  of  fluids  taken.  It  does  this  simply  by  virtue  of  the 
mechanical  action  it  possesses  of  covering  the  throat  with  a thin 
mucilaginous  film,  and  thus  preventing  the  air  which  constantly 
passes  over  the  back  and  upper  part  of  the  pharynx,  the  common 
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property,  so  to  speak,  of  the  digestive  and  respiratory  tract,  from 
rendering  these  structures  dry.  By  keeping  that  part  of  the  body 
to  which  the  sensation  of  thirst  is  invariably  referred  moist,  one 
can  often  lessen  thirst  arising  from  general  causes,  as,  for  instance, 
from  a diminution  in  the  amount  of  fluid  in  the  blood  after  the 
profuse  perspiration  which  so  often  occurs  during  defervescence. 
A more  homely,  but  a less  efficacious  method,  is  by  the  use  of 
so-called  mucilaginous  drinks,  eg.,  oatmeal  water,  toast  and 
water,  etc. 

Having  considered  what  may  perhaps  best  be  termed  the 
subsidiary  properties  of  Glycerin,  which  render  it  so  useful  to 
the  pharmacist  and  physician,  we  must  return  to  its  main 
characteristic,  viz.,  its  great  power  as  a solvent,  forming,  as  it 
does,  with  many  substances  absolutely  insoluble  or  very  sparingly 
soluble  in  water,  true  solutions.  This  virtue  of  Glycerin  cannot 
be  exemplified  better  than  by  giving  the  following  table  of  the 
solubilities  of  various  medicinal  agents  in  this  substance. 

ioo  parts  of  Glycerin  dissolve  of 


Arsenious  Acid 

o 

o 

o 

N 

parts. 

Benzoic  Acid  ... 

IO’OO 

55 

Boracic  Acid  ... 

IO'OO 

55 

Tannic  Acid  ... 

5°-°° 

55 

Alum  ... 

40'oo 

55 

Atropine 

3'°° 

5 5 

Sulphate  of  Atropine 

33'°° 

55 

Camphor 

0-30 

55 

Sulphate  of  Copper  ... 

30-00 

55 

Lactate  of  Iron 

i6‘oo 

55 

Sulphate  of  Iron 

25-00 

5) 

Corrosive  Sublimate... 

8-oo 

55 

Iodine 

2 '00 

5 

Arseniate  of  Potash  ... 

50-00 

55 

Bromide  of  Potassium 

25-00 

55 

Iodide  of  Potassium 

40-00 

55 

Morphine 

0-50 

55 

Acetate  of  Morphine 

20'00 

55 

Hydrochlorate  of  Morphine  ... 

20"00 

55 

Borate  of  Soda 

6o‘oo 

55 

Acetate  of  Lead 

20'00 

55 

Strychnine 

0-25 

55 

Tartar  Emetic 

5'5° 

55 

Veratrine 

i-oo 

55 

Chloride  of  Zinc  

50-00 

55 

This  list  includes  several  substances  practically  insoluble  in 
water.  These  substances  we  are,  by  using  Glycerin,  enabled  to 
give  in  the  form  of  solution,  often  a desideratum  of  the  very 
first  importance. 

We  have  in  the  above  chapter  directed  our  attention  to  the 
physical  and  chemical  properties  of  Glycerin,  and  have  seen 
how  great  an  importance  Glycerin  possesses  in  the  realm  of 
inorganic,  or  dead  organic  matter,  as  a solvent  or  suspender. 

The  action,  however,  which  it  exerts  on  organised  or  living 
matter,  and  especially  upon  the  lowest  forms  of  life,  is  no  less 
important,  and  of  the  greatest  moment,  to  the  economist,  the 
physician,  and  the  surgeon.  This,  by  no  means  the  least 
interesting  part  of  our  subject,  we  shall  consider  in  the  next 
chapter. 


Chapter  III. 


THE  ACTION  OF  GLYCERIN  UPON  ORGANISED  MATTER. 

Thanks  to  the  researches  of  Pasteur,  we  now  know  that  what 
we  call  fermentative  change,  or  alteration  in  the  chemical 
composition  of  certain  complex  organic  substances  when  they  are 
exposed  to  certain  external  influences,  such,  for  instance,  as  the 
air,  is  due  to  the  existence  and  activity  of  certain  living  organisms. 
As  a type  of  a fermentative  process  we  cannot  do  better  than  briefly 
mention  the  alcoholic  fermentation  of  sugar.  If  to  a solution  of 
glucose  some  yeast  be  added,  this  fermentation  will  rapidly  take 
place.  The  sugar  is  converted  into  alcohol,  and  at  the  same  time 
bubbles  of  carbonic  acid  gas  are  formed,  and  water.  This  change 
is  dependent  upon  the  life  and  activity  of  the  yeast,  which  is  a 
species  of  fungus,  and  is  termed  an  organised  ferment.*  Some 

* The  recent  work  of  Buchner  (Ber.  deutsch , Chern.  Ges.  1897,  B.  30), 
although  not  affecting  the  line  of  argument  pursued  in  the  above  paragraph, 
somewhat  modifies  it.  Buchner  has  succeeded,  by  using  enormous  pressure 
(4-500  atmospheres),  in  extracting  from  yeast  cells  a juice  which  possesses  the 
power  of  fermenting  sugar.  This  juice  contains  no  yeast  cells.  The  old  view 
of  fermentation,  the  great  exponent  of.  which  was  Liebig,  was,  that  it  was  a 
purely  chemical  phenomenon,  and  not  essentially  biological.  The  researches 
of  Pasteur  were  held  to  disprove  this  hypothesis.  The  recent  work  of 
Buchner  (apparently  indubitably  established  while  this  pamphlet  was  in  the 
press),  is  certainly,  so  far  as  it  goes,  in  favour  of  the  view  of  the  older  chemist. 
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fermentative  processes,  such,  for  instance,  as  the  above,  are  of  use 
to  mankind ; others  we  would  rather  be  without,  such,  for  instance, 
as  the  many  fermentative  processes  which  cause  the  putrefaction 
of  meat. 

Glycerin  exerts  an  important  influence  upon  practically  all 
these  fermentative  processes,  and  this  property  which  it  possesses 
is  of  the  greatest  possible  value  to  mankind.  We  have  before  had 
occasion  to  compare  Glycerin  with  sugar  : they  both  taste  sweet, 
they  are  both  alcohols,  they  both  are  strong  dehydrating  agents, 
and,  finally,  they  both  have  the  power  of  destroying  or  greatly 
diminishing  the  activity  of  those  low  forms  of  life  to  which 
fermentative  processes  are  due.  An  example  of  the  preservative, 
i.e.,  the  antiseptic,  property  of  sugar,  is  known  to  every  housewife. 
She  takes  advantage  of  it  when  she  makes  jam.  The  boiling  of 
fruit  in  a strong  syrup,  which  is  precisely  what  happens  in  jam- 
making, prevents  the  fruit,  if  it  is  subsequently  kept  from  the  air, 
from  decomposing.  The  temperature  of  the  boiling,  and  the 
dehydrating  action  of  the  strong  solution  of  sugar  or  syrup,  render 
the  fruit  in  the  first  place  sterile,  i.e.,  free  from  any  of  those  micro- 
organisms which  cause  fermentation.  The  sugar  which  remains 
in  the  jam,  by  virtue  of  its  dehydrating  action,  continues  for 
months  to  prevent  the  development  of  moulds,  etc.,  and  if  the  jam 
is  only  inoculated  with  an  ordinary  dose  of  these  organisms,  i.e., 
is  protected  to  a great  extent  from  the  air,  the  jam  keeps.  If  too 
little  sugar  is  added,  or  if  the  jam  is  kept  in  a damp  cupboard,  i.e., 
an  environment  very  favorable  to  the  development  of  micro- 
organisms, and  very  unfavorable  to  the  dehydrating  action  of  sugar, 
the  jam  does  not  keep.  It  would  be  irrelevant  to  pursue  the 
subject  further.  The  antiseptic  action  of  Glycerin,  although 
much  stronger  than,  is  exactly  similar  to,  that  of  strong  syrup,  and 
consists  essentially  in  a dehydration. 

We  must  now  proceed  to  give  special  instances  of  the  anti- 
septic action  exerted  by  Glycerin.  Considerably  before  the  actual 
chemical  composition  of  Glycerin  was  known  its  value  as  a 
preservative  was  recognised.  The  discovery  of  the  antiseptic 
power  of  Glycerin  was  made  in  1846  by  Warrington.  He 
showed  distinctly  that,  if  meat  were  soaked  in  Glycerin,  it  could  be 
kept  for  an  indefinite  time  without  putrefying.  As  so  often 
happens  in  the  matter  of  scientific  progress,  the  first  fact  discovered 
in  this  field  of  research  had  little  practical  value,  because  it  was 
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found  that,  although  Glycerin  prevented  meat  from  decomposing, 
it  was  impossible  subsequently  to  free  the  meat  even  by  repeated 
washings  from  the  taste  of  the  Glycerin. 

If  yeast  is  washed  with  Glycerin  it  loses  the  power  of  causing 
the  alcoholic  fermentation  of  sugar.  The  fermentation  of  milk  is 
also  greatly  affected  by  Glycerin ; and  to  this  end  Glycerin,  in 
the  opinion  of  the  author,  might  be  used  more  than  it  is.  The 
influence  of  Glycerin  upon  the  fermentation  of  milk  has  been 
very  exactly  worked  out  by  Demarquay  and  others.  It  has  been 
found  that,  if  milk  be  exposed  in  glass  cylinders  or  wide-mouthed 
flat  vessels  to  an  atmosphere  rich  in  the  germs  of  those  micro- 
organisms which  cause  fermentation  and  putrefaction  at  a 
temperature  of  from  15-20°  C.,  and  Glycerin  be  added  to  the 
extent  of  one-fifth  of  the  volume  of  milk  taken,  the  milk  does  not 
turn  sour  for  from  8-10  days.  The  following  table  shews  the 
effect  of  the  addition  of  varying  proportions  of  Glycerin  on  the 
turning  sour  of  milk  : — 

1 part  Glycerin  in  10  parts  milk  remains  sweet  for  2-3  days. 

I 55  33  23  3)  33  33  1 —2  ,, 

I 93  33  5°  33  33  3 3 I day. 

Glycerin  can  be  added  to  milk  to  the  extent  of  about  i part  in 
25  parts  of  milk  without  materially  altering  its  taste. 

Exact  experiments  have  also  been  made  with  regard  to  the 
influence  of  different  quantities  of  Glycerin  upon  the  alcoholic 
fermentation  of  sugar.  In  speaking  of  the  alcoholic  fermentation 
of  sugar  solutions  above,  it  was  mentioned  that  the  production 
of  bubbles  of  carbonic  acid  gas  always  occurred.  The  amount 
of  carbonic  acid  gas  produced  in  a given  time  may  be  taken  as 
a measure  of  the  amount  of  fermentation.  The  first  appearance 
of  the  bubbles  may  also  be  used  as  an  indicator  of  when 
fermentation  begins.  Hence,  if  we  take  sugar  solutions  of  the 
same  strength,  keep  them  at  a constant  temperature,  add  to 
them  the  same  amounts  of  yeast  and  different  quantities  of 
Glycerin,  keeping  one  with  no  Glycerin  as  a control,  and 
note  the  time  of  appearance  of  bubbles  of  carbonic  acid  gas, 
we  shall,  by  comparing  these  times,  have  a method  of  seeing  to 
what  extent  different  quantities  of  Glycerin  delay  or  prevent  the 
fermentative  action  of  the  yeast.  This  method  has  been  adopted 
for  the  investigation  of  this  subject  with  the  following  results  : — 
A mixture  containing  one  part  of  Glycerin  in  two  parts  of 
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sugar  solution,  i.e.,  50  per  cent.,  in  the  course  of  two  days 
developed  no  bubbles  of  gas  at  all.  This  practically  means,  that 
Glycerin  in  this  proportion  suspends  the  fermentative  action  of 
yeast.  If  we  remember  the  chemical  nature  of  Glycerin  this 
result  is  not  surprising.  After  the  fermentative  action  of  yeast 
has  continued  some  time  it  stops,  no  more  alcohol  is  produced, 
and  no  more  carbonic  acid  gas  developed.  This  does  not  always 
mean  that  all  the  sugar  has  been  fermented.  Another  cause 
which  will  stop  the  fermentative  action  of  the  yeast  is  the  presence, 
above  a certain  proportion,  of  the  alcohol  it  produces.  Now 
Glycerin  is  an  alcohol  chemically,  and  it  is  possibly  by  virtue 
of  its  alcoholic  nature  that  it  has  such  .an  influence  upon  the 
alcoholic  fermentation  of  sugar. 

The  ammoniacal  fermentation  of  urine,  to  which  the 
ammoniacal  smell  of  urinals  is  due,  is  also  prevented  by 
Glycerin.  This  fermentation  depends  upon  the  activity  of  a 
micro-organism  which  has  the  power  of  converting  urea,  the 
soluble  form  in  which  mammals  get  rid  of  their  nitrogenous 
waste  material,  into  ammonium  carbonate.  Hence  the  addition 
of  Glycerin  to  urine  is  a useful  way  of  preserving  it  for  exam- 
ination. No  ammoniacal  decomposition  takes  place  in  such 
urine,  and,  in  addition,  it  retains  its  acid  reaction. 

An  almost  unique  service  which  Glycerin  renders  to  medicine 
and  surgery  finds  most  fitting  mention  at  this  place.  Animal 
tissues  which  have  been  soaked  in  Glycerin  can  afterwards  be 
preserved  for  an  almost  indefinite  time.  The  great  advantage 
from  the  anatomist’s  point  of  view  of  this  process  is,  that  the 
parts  thus  preserved  retain  practically  all  the  qualities  they 
possessed  during  life.  This  method  of  preserving  animal  tissues 
we  owe  to  Van  Wetter  and  Demarquay;  such  preparations  are 
now  made  for  museums  by  Duchenne,  of  Paris.  In  order  to 
thoroughly  preserve  the  parts  they  must  be  soaked  in  Glycerin — 
a hand,  for  instance,  for  from  eight  to  ten  days.  Simple  injection 
of  the  vessels  with  Glycerin,  although  it  appears  to  delay 
decomposition,  will  not  prevent  it.  From  this  it  follows,  that  for 
the  preservation  of  an  entire  body  Glycerin  is  of  itself  of  little 
service.  Foetuses  have,  however,  been  preserved,  for  anatomical 
purposes,  by  being  soaked  in  Glycerin.  Although  Glycerin  of 
itself  is  not  sufficient  for  embalming  purposes,  it  forms  a universal 
and  active  constituent  of  all  embalming  liquids  of  reputation. 
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The  celebrated  embalming  liquid  of  Laskowsky,  which  is  almost 
universally  used  for  this  purpose,  consists  of  1,000  parts  of 
Glycerin  and  ioo  parts  of  carbolic  acid.  The  most  magnificent 
specimens  of  embalming  now  extant  are,  as  everyone  knows,  the 
Egyptian  mummies.  The  extraordinary  manner  in  which  features, 
and  even  expression,  have  been  retained  for  thousands  of  years  in 
these  subjects,  is  one  of  the  most  interesting  and  striking 
examples  of  the  profundity  of  knowledge  possessed  by  the  race 
of  the  Pharaohs,  and  one  cannot  help  in  admiring  the  result, 
making  guesses  at  the  agent  used  to  produce  it.  Was  it  Glycerin  1 

In  i860  Andrew  made  the  important  discovery  that  Glycerin 
could  be  used  for  the  purpose  of  preserving,  for  storage  purposes, 
vaccine  lymph.  Reviel  and  E.  Muller  were  the  first  to  make 
practical  use  of  this  discovery.  Reviel  used  one  volume  of  calf 
lymph  with  two  volumes  of  Glycerin ; the  latter,  one  volume  of 
lymph  with  ten  volumes  of  dilute  Glycerin.  If  we  allow  for 
the  increase  in  bulk  undergone  by  the  lymph,  that  is,  the  dilu- 
tion which  the  addition  of  the  Glycerin  occasions,  glycerinated 
lymph  acts  exactly  like  fresh  lymph,  and  will  keep  for  a con- 
siderable time.  It  is  probable,  from  the  Report  of  the  recent 
Vaccination  Commission,  that  Glycerin  lymph  will  in  the  immediate 
future  be  the  preparation  of  lymph  universally  used  in  this  country. 
The  supply  and  preservation  of  pure  lymph  is  the  greatest  difficulty 
which  those  concerned  with  the  technique  of  vaccination  have  to 
encounter ; and  the  occasional  instances  of  contaminations  of  lymph 
which  has  subsequently  been  used  for  vaccination  purposes, 
comprise  practically  the  whole  argumentative  stock-in-trade  of 
the  anti-vaccinationist.  The  use  of  Glycerin  as  a preservative  is 
calculated  in  this  connection  to  be  of  the  greatest  benefit  to 
mankind ; but  it  is,  of  course,  of  the  utmost  importance  that  the 
Glycerin  used  for  the  purpose  should  be  pure. 

The  antiseptic,  or  germ-destroying  power  of  Glycerin  does 
not  extend  to  very  resistant  organisms,  nor  to  the  so-called 
spores  of  the  bacilli.  For  instance,  in  the  case  of  anthrax 
spores,  which  are  some  of  the  most  resistant  germs  known,  Koch 
found  that  they  might  lie  for  four  months  in  Glycerin  without 
having  their  developing  capacity  at  all  influenced. 

The  inhibitory  action  which  Glycerin  exerts  upon  the 
functional  activity  of  many  organised  ferments,  the  chief  of 
which  we  have  considered  above,  fortunately,  is  only  in  very 
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rare  instances  exhibited  by  it  in  regard  to  unorganised  ferments, 
or  enzymes  as  we  call  them.  1 hese  bodies,  which  are  formed 
in  the  living  glandular  cell,  play  a most  important  role  in 
phenomena  of  Life.  Were  we  to  consider  the  different  enzymes 
which  exist  in  nature  this  booklet,  and  hundreds  more,  might  be 
filled  with  the  story.  We  will  merely  glance  superficially  at  the 
chief  enzymes  concerned  in  digestion,  and  see  how  Glycerin 
acts  upon  them.  These  enzymes,  or  digestive  ferments,  have  the 
power  of  altering  the  physical  and  chemical  properties  of  the 
various  food  stuffs.  Food,  so  long  as  it  is  merely  in  the 
alimentary  canal,  is  not  truly  within  the  body,  i.e.,  is  not  in 
contact  with  the  essential  tissue  elements,  and  cannot  nourish 
them.  Our  alimentary  canal,  from  the  mouth  to  the  anus,  must 
simply  be  regarded  as  a tube  along  the  course  of  which  the 
various  food  stuffs  or  ingesta  which  we  take,  can  become  acted 
upon  by  the  digestive  juices,  the  active  constituents  of  which 
are  the  enzymes.  The  essential  feature  of  digestion  as  a whole, 
put  shortly,  is  to  convert  the  insoluble,  undiffusible  and  unassimil- 
able  food  constituents  to  such  a condition  as  renders  them  soluble, 
diffusible  and  assimilable.  They,  in  this  latter  condition,  pass 
from  the  digestive  tube — where,  as  has  been  said  abovey  they 
are  outside  the  body,  practically  as  much  outside  as  a poultice 
placed  on  the  skin — through  its  walls  into  the  lacteals  and 
blood-vessels.  Once  in  the  blood  they  are  carried  to  all  parts  of 
the  body,  and  each  tissue  cell  thus  obtains  that  nourishment 
which  it  requires  for  the  purpose  of  its  own  individual  function. 
This  change  from  food-stuff  to  nourishment  is  brought  about 
mainly  by  a class  of  body  known  as  enzymes.  These  enzymes 
are  made  by  the  cells  which  compose  the  glands  with  which 
the  mucous  membrane  or  the  lining  of  digestive  canal  is 
studded. 

Glycerin  exerts  a remarkable  solvent  action  upon  these 
enzymes.  When  we  wish  to  study  exactly  the  chemical  phenomena 
of  digestion,  it  is  most  important  to  be  able  to  have  an  extract 
of  that  portion  of  the  mucous  membrane  of  the  digestive  tract, 
the  function  of  which  we  wish  to  examine.  We  cannot 
always  have  the  mucous  membrane  itself  handy.  Besides,  if  we 
could,  it  would  be  a very  cumbrous  agent  to  work  with. 
Further,  assumed  the  desideratum  of  having  a solution  or  a 
suspension  of  the  active  constituent,  it  is  an  enormous  advantage 


for  such  a solution  to  keep.  In  Glycerin  we  have  such  an 
agent.  A Glycerin  extract  of  the  mucous  membrane  of  the 
stomach  contains  an  active  pepsine,  and  one  of  the  pancreas 
an  active  trypsin ; further,  these  preparations  keep,  i.e.,  they 
can  be  made  in  fairly  large  quantities  and  used  as  required. 

However  useful  Glycerin  extracts  of  the  active  principles 
of  the  digestive  apparatus  may  be  to  the  physiologist,  they  are 
of  equal  service  to  the  physician.  It  often  happens  in  disease, 
especially  in  diseases  of  the  stomach,  that  the  active  ferment  is 
not  made  in  sufficient  quantity  to  meet  the  demands  of  the 
individual.  As  a result  of  this,  food  remains  undigested  in  the 
stomach.  This  gives  rise  to  two  sets  of  phenomena.  First, 
the  patient  becomes  badly  nourished,  because  he  cannot  get 
enough  nutriment  into  his  blood,  although  his  stomach  may  be 
full  of  food.  Secondly,  undigested  food  lying  in  the  stomach 
acts  similarly  to  a “smut”  in  the  eye:  it  is  a foreign  body, 
and  gives  rise  to  pain.  If,  by  a physiologico-chemical  examina- 
tion of  such  a patient’s  stomach-contents,  we  are  able  to  ascertain 
that  there  is  a deficiency  of  pepsine,  we  can,  thanks  to  the 
property  of  Glycerin  above  described,  greatly  help  our  patient. 
We  give  him  with  his  meals,  or  immediately  after  them,  a 
Glycerin  of  pepsine  so-called,  which  is  nothing  more  than  a 
solution  of  pepsine  in  Glycerin,  to  which  the  appropriate  amount 
of  hydrochloric  acid  has  been  added.  As  an  instance  of  such 
a preparation  we  may  mention  among  others,  Messrs.  Fairchild’s 
Pepsencia.  The  pancreas  is  an  organ  seated  deep  in  the 

abdomen,  which  produces  a more  varied  number  of  enzymes 
than  probably  any  other  gland  in  the  body.  One  of  its 
various  ferments  has  the  power  of  turning  insoluble  starch 

into  soluble  sugar.  This  diastatic  ferment,  as  it  is  called,  can 
be  extracted  from  the  pancreas  by  Glycerin. 

Recent  researches  have  demonstrated  the  importance  in 
health,  and  the  efficacy  in  the  appropriate  disease,  of  the 
secretions  of  what  are  known  as  the  ductless  glands,  such,  for 
instance,  as  the  thyroid  and  the  supra-renal  capsules ; and 

physiological  chemists  are  now  occupying  themselves  with  the 
question  of  the  chemical  nature  of  the  active  principle  of  these 
glands.  This  question,  although  of  the  deepest  interest  to  the 
physician,  does  not  actually  concern  us  in  this  place ; but  what 
does  concern  us  is,  that  most  of  these  active  principles  arc 
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soluble  in  Glycerin,  and  Glycerin  extracts  of  the  glands 
form  an  appropriate  method  of  administering  these  active 
principles. 

We  have  seen  then  in  the  above  chapter,  that  the  possession 
of  both  solvent  and  antiseptic  properties  renders  Glycerin  a 
most  valuable  agent  in  pharmacy.  Before  concluding  this  part 
of  the  subject  we  must,  for  a few  lines,  return  to  a question 
which  we  dismissed  abruptly  earlier  in  the  chapter.  Upon  what 
does  the  preservative  power  of  Glycerin  depend  ? In  some 
degree,  if  not  entirely,  upon  its  power  as  a dehydrating,  a water- 
withdrawing  agent.  Among  the  most  interesting  of  the  many 
proofs  of  this  are  the  results  of  the  researches  of  Robin,  who 
studied  the  effect  of  Glycerin  upon  the  shape  of  simple  cells 
under  the  microscope,  as,  for  instance,  blood  corpuscles  and 
pus  cells.  He  found  that  blood  corpuscles  under  the  influence 
of  Glycerin  first  became  smaller,  but  suffered  no  change  in 
their  shape ; after  a short  time,  however,  they  became  white  and 
shrivelled  up.  Pus  cells  behaved  in  a similar  manner.  Their 
diameter,  when  treated  with  Glycerin,  became  diminished  by 
one-half ; finally,  they  became  transparent  and  completely  broken 
up.  All  other  cells  and  cell  - containing  structures  become 
changed  by  Glycerin  in  a similar  manner,  such,  for  instance, 
as  epitheleal  cells,  muscle  cells,  etc.  This  effect  is  to  be  ascribed 
to  the  extraordinary  dehydrating  power  of  this  agent — a property 
of  the  greatest  service  to  mankind. 

Chapter  IV. 


BEHAVIOUR  OF  GLYCERIN  IN  THE  BODY. 

The  power  which  Glycerin  possesses  of  easily  penetrating 
animal  tissues,  naturally  leads  one  to  conclude  that  Glycerin  as  such 
would  be  easily  absorbed  from  the  external  skin.  The  actual 
proof  of  this  is,  however,  up  to  the  present,  wanting.  Demarquay, 
after  the  use  of  ointments  applied  to  the  skin  which  con- 
tained iodide  potassium,  found  the  iodine  in  the  urine.  In 
contradiction  to  these  results  must  be  mentioned,  however,  the 
researches  of  Vigier.  This  observer,  after  repeated  inunctions  of 
Glycerin  containing  3 per  cent,  of  iodide  of  potassium,  was 
unable  to  demonstrate  the  presence  of  either  the  Glycerin 
or  the  iodine  in  the  urine. 
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Whatever  may  happen  when  Glycerin  is  applied  to  the 
epidermis  with  regard  to  its  absorption,  there  is  no  doubt 
that,  when  it  is  introduced  either  into  the  intestines  or  the 
stomach,  it  rapidly  gets  into  the  circulation.  This  indeed  wants 
no  direct  proof,  for,  as  we  have  seen  above,  Glycerin  is  produced 
as  a by-product  of  the  pancreatic  digestion  of  neutral  fats. 
Glycerin,  however,  after  its  administration  by  the  mouth,  has 
been  demonstrated  in  considerable  quantity  in  the  urine  (Catillon). 
Lewin  has  proposed  a method  for  demonstrating  the  presence  of 
Glycerin  in  the  urine,  which  depends  upon  the  fact,  that  in 
the  presence  of  Glycerin,  oxalic  acid  breaks  up  into  carbonic 
acid  and  formic  acid.  The  urine  of  a dog  which  has  been  fed 
with  large  quantities  of  Glycerin  is  first  evaporated  down,  then 
put  into  a retort,  and  distilled  in  an  oil-bath  at  a temperature 
of  ioo°  C.  If  the  distillate  be  treated  with  oxide  of  lead,  the 
presence  of  formate  of  lead  can  be  demonstrated.  Tschirwinski 
has  made  experiments  with  a view  of  ascertaining  how  much  of 
the  Glycerin  given  by  the  mouth  appears  in  the  urine.  The 
object  of  this  was,  of  course,  to  ascertain  how  much  Glycerin 
was  consumed  in  the  body.  If  the  amount  found  in  the  urine 
be  subtracted  from  the  whole  amount  given,  the  remainder 
gives  us  the  actual  amount  used  up,  that  is,  oxidised  by  the 
tissues.  Tschirwinski  found  that,  when  ioo  grammes  were  given 
37-55  per  cent,  appeared  in  the  urine,  when  200  grammes  were 
given,  from  60-62  per  cent. 

Tscheremetjewski’s  results  differed  to  a very  considerable 
extent  from  the  above.  He  found  that  when  Glycerin  was 
introduced  into  the  circulation  it  was  rapidly  broken  up,  and 
was  followed  by  a considerable  increase  in  the  excretion  of  carbonic 
acid.  The  Glycerin  which  is  produced  by  the  pancreatic 
digestion  of  fats  also  gives  rise  to  an  increase  in  the  amount  of 
carbonic  acid  eliminated ; in  other  words,  is  oxidised  by  the  tissues. 
According  to  this  observer,  only  a very  small  quantity  of  Glycerin, 
either  introduced  into  the  body  as  such,  or  derived  from  the 
digestion  of  fats,  reappears  in  the  urine  or  fasces. 
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Chapter  V. 


THE  PHYSIOLOGICAL  ACTION  OF  GLYCERIN. 

i 

The  question  whether  Glycerin  applied  to  the  skin  as  a simple 
inunction  is  absorbed  remains  still  in  some  doubt.  Hebert,*  Reveil, 
and,  more  recently,  Nothnagel  and  Rossbach,  f have  answered 
this  question  in  the  affirmative ; Demarquay  J and  Vigier§  deny  it. 
The  effect  of  Glycerin  in  causing  or  preventing  the  absorption 
by  the  skin  of  other  medicaments  mixed  with  it  has,  however, 
been  carefully  worked  out.  It  has  been  found  that  various 
substances,  when  mixed  with  Glycerin  and  applied  to  the  normal 
skin,  are  not  absorbed.  The  poisons  experimented  upon  were 
corrosive  sublimate,  morphine  and  atropine.  The  author  (Vigier 
loc  cii)  experimented  upon  himself,  and  he  found  that  when  he 
rubbed  these  substances  mixed  with  Glycerin  into  his  skin, 
he  got  none  of  the  symptoms  which  would  have  been  caused  had 
these  poisons  been  absorbed.  This  function  of  Glycerin,  to 
hinder  the  absorption  of  poisons  with  which  it  is  mixed  by 
inunction,  may  be  a very  important  one  in  certain  cases.  To 
give  an  example : in  case  one  wished  to  exert  a poisonous  action 
absolutely  locally  upon  a certain  area  of  skin  which  was  affected, 
for  instance,  by  a parasite,  one  could  apply  a substance  poisonous 
to  this  parasite  mixed  with  Glycerin  without  running  any  risk 
of  getting  absorption  of  the  drug,  and  thus  symptoms  of  poisoning 
in  the  patient.  That  some  drugs,  when  mixed  with  Glycerin  and 
left  on  the  skin,  are  absorbed  after  a certain  time,  is  well  known  to 
every  physician.  A very  common  application  over  inflamed 
and  tender  glands  is  extract  of  belladonna  and  Glycerin ; if 
this  is  left  on  too  long — the  time  varies  almost  with  every  patient — • 
symptoms  produced  by  the  absorption  of  the  belladonna  invariably 
occur.  In  the  opinion  of  the  author  this  subject,  a very  important 
one  for  medical  men,  has  not  been  sufficiently  worked  out.  The 
probability  is,  that  Glycerin  exerts  on  each  substance  with  which 
it  is  mixed  a different  action,  from  which  it  results  that  its  influence 
upon  the  absorption  or  non-absorption  of  different  medicaments 
will  be  different  in  the  case  of  each  medicament.  The  fact  that 

* These  de  Paris,  1861. 

t Arzneimitlelehre. 

X De  la  Glycerine.  Paris,  1897. 

{ Gaz.  Hebdomedaire , nth  and  1 8th  of  August,  1882. 
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Glycerin  has  an  influence  in  this  direction  should  be  kept  care- 
fully in  mind,  and  it  should  be  tried  in  each  special  case. 

When  injected  under  the  skin  Glycerin  does  not  give  rise 
to  any  inflammation,  but  causes  a sensation  of  smarting.  It  is 
rapidly  absorbed  by  the  cellular  tissue.  This  fact  is  well  known, 
for  Glycerin  is  frequently  used  as  a vehicle  for  alkaloids  or  organic 
substances,  especially  glandular  extracts  which  it  is  desirable  to 
give  hypodermically. 

Glycerin  at  any  rate,  in  therapeutic  doses,  exerts  no  irritant 
action  upon  the  stomach  or  intestine.  Doses  of  from  four  to  six 
drachms  produce  no  appreciable  effect  upon  the  alimentary  canal. 
In  the  intestine  Glycerin  is  rapidly  absorbed  by  the  blood-vessels 
and  lymphatics.  As  we  have  mentioned  above,  Glycerin  is  a 
constant  product  of  the  normal  digestion  of  fats  by  the  pancreatic 
juice  in  the  duodenum.  The  pancreatic  juice  acting  in  an  alkaline 
medium  splits  up  fats  into  Glycerin  and  fatty  acids,  which  latter 
subsequently  become  saponified.  Glycerin  in  small  doses  may 
be  given  for  a considerable  time  by  the  mouth,  and  is  well  borne. 
Larger  doses,  one-and-a-half  to  two  fluid  ounces,  exert  a laxative  or 
even  purgative  action.  This  effect  is  generally  accompanied  by 
slight  colic,  due  to  increased  intestinal  peristalsis.  In  persons 
.with  very  irritable  intestines  a slight  laxative  action  may  be 
produced  by  smaller  doses,  which,  however,  do  not  cause  any 
colic. 

We  are  indebted  to  Dujardin  Beaumetz  and  Adige  for  our 
knowledge  concerning  the  effects  of  large  doses  of  Glycerin.* 
These  experimenters  showed  that  Glycerin  injected  under  the 
skin  in  doses  of  over  two  drachms  per  kilo,  body-weight  was 
practically  always  fatal.  This  dose  would  correspond,  in  the  case 
of  a man  of  average  weight,  to  fifteen  fluid  ounces,  or  three- 
quarters  of  a pint,  which,  of  course,  would  be  q-uite  an  impossible 
amount,  and,  therefore,  has  but  little  practical  bearing.  Still,  the 
results  of  these  experiments  are  worth  describing,  as,  in  a substance 
of  such  general  use  as  Glycerin,  it  is  always  possible  that  some 
deluded  being,  probably  as  mad  as  he  is  miserable,  will  attempt 
to  poison  himself  with  it.  Therefore,  the  symptoms  of  a huge 
overdose  of  Glycerin  will  be  described,  as  knowledge  of  them 
may  possibly  at  some  time  be  of  use.  A few  hours  after  such  a 

* Dujardin  Beaumetz  et  Adige  Sur  les  proprietes  toxiques  de  la  Glycerin 
Bull,  de  Th&r.  t.  xci.,  pp.  51,  66,  1876. 
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poisonous  dose  has  been  administered  the  animal  which  has 
been  the  subject  of  the  experiment  becomes  restless,  wanders 
here  and  there,  and  seems  incapable  of  getting  a position  to  suit 
him ; later,  he  is  seized  with  vomiting ; later  still,  he  becomes 
attacked  with  a dryness  of  all  the  mucous  membranes.  The 
nervous  system  now  becomes  attacked ; walking  is  only  accomplished 
with  great  difficulty ; he  lies  down  flat  on  his  belly,  half  asleep, 
and  quite  indifferent  to  his  environment.  The  temperature  falls, 
the  pulse  becomes  more  and  more  feeble,  the  respiration  less  and 
less  frequent,  and  finally,  death  takes  place  in  a condition  of  coma. 
Post-mortem  examination  reveals  a marked  congestion  of  the 
liver  and  a marked  disorganisation  of  the  hepatic  cells.  The 
mucous  membrane  of  the  intestine  is  also  congested,  with  here 
and  there  points  of  sub-mucous  haemorrhage.  The  intestinal  canal 
generally  contains  some  blood.  The  kidneys  are  practically  in 
the  same  condition,  and  the  bladder  is  filled  with  blood-stained 
urine.  The  heart  is  distended,  and  its  cavity  filled  with  clots. 
The  blood  is  thick  and  blackish.  In  order  to  produce  this  result 
it  is  essential  that  the  poisonous  dose  should  be  administered  at 
one  time ; very  much  larger  doses  can  be  taken  without  causing 
any  such  symptoms,  if  they  are  given  gradually.  In  this  connection 
it  is  of  interest  to  note  that  Catillon  * succeeded  in  giving  dogs 
over  a pint  of  Glycerin  a day  for  several  days,  by  administering 
it  frequently  in  small  doses,  not  in  one  large  dose,  without  the 
animals  experiencing  any  symptoms  whatever. 

These  results  have  also  another  interest  besides  their 
practical  one  : they  have  a distinct  pharmacological  value.  One 
cannot  think  over  them  carefully  without  being  forcibly  reminded 
of  the  symptoms  of  a poisonous  dose  of  alcohol,  or,  in  other 
words,  of  acute  alcoholism.  Glycerin  is  an  alcohol  chemically, 
and  it  acts  as  an  alcohol  pharmacologically,  according  to  the 
law  that  bodies  of  similar  chemical  constitution  exert  a similar 
physiological  action.! 

We  have  seen  then  from  the  above  experiments  that  Glycerin, 
when  given  in  very  large  poisonous  doses,  attacks  the  blood 

* Sur  les  pi-oprUtes  physiologiques.et  Therapeutique  de  la  Glycerin  Acad,  des 
Sciences,  1877.  Sac.  de  Therapie,  1877.  Bull,  de  Tlierapie  t.  cxii.,  pp.  130, 
284,  378  : 1878  ; t.  cxii.,  p.  41,  1878. 

t Dujardin  Beaumetz  et  Adige,  De  Faction  toxique  du  alcohol  methylique, 
caprylique , oenanthylique,  et  cetylique : Compt.  Rend,  de  F Acad,  des  Sciences 
5 Juillet,  1896. 
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and  the  nervous  system.  The  action  of  Glycerin  on  the  blood 
has  been  especially  studied  by  Luchsinger,*  who  watched  the 
effect  produced  by  Glycerin  when  it  was  directly  introduced  in 
the  circulation.  It  breaks  up  the  red  corpuscles,  and  by  this 
means  liberates  haemoglobin,  which  colors  the  serum  red. 

Having  considered  the  Properties  of  Glycerin,  when 
administered  in  toxic  or  poisonous  doses,  we  will  proceed  to 
describe  the  effects  it  produces  when  given  in  non-toxic  or 
therapeutic  quantities. 

It  is  our  intention  later  to  write  a chapter  upon  the  Uses 
of  Glycerin  in  Medicine ; what  we  have  to  say  here  also 
necessarily  comes  under  that  head.  It  will  be  found,  however, 
that  the  discussion  of  the  medicinal  properties  of  Glycerin  in 
this  chapter  will  be  general,  that  in  the  later  chapter  special ; 
and  even  at  the  risk  of  repeating  ourselves,  we  have  judged  it 
better  to  treat  the  subject  in  this  manner. 

In  1855,  Crawcourt,  an  American  physician,  of  New  Orleans, 
wrote  a short  account  of  the  nutritive  properties  of  Glycerin, 
which  he  compared  in  this  respect  to  cod-liver  oil.  The  near 
relation  in  which  Glycerin  stands,  from  a chemical  point  of 
view,  to  the  fats  no  doubt  gave  rise  to  this  idea  : further,  the 
fact  that  the  production  of  Glycerin  seems  to  be  a method 
employed  by  the  animal  body  with  a view  to  the  absorbing  of 
fat.  Later,  Lauder  Lindsay  suggested  Glycerin  as  a substitute 
for  cod-liver  oil  in  cases  of  constitutional  disease  attended  with 
wasting.  As  the  result  of  experiments  which  this  observer  made 
upon  himself,  he  came  to  the  conclusion  that  it  exerted  a most 
powerful  effect  upon  metabolic  processes.  He  found  that  two 
teaspoonfuls  of  Glycerin  taken  daily  for  four  weeks  produced 
an  increase  in  weight  of  two  lbs.  Similar  results  were  obtained 
when  Glycerin  was  administered  to  wasted  and  debilitated 
patients ; these  became,  after  its  administration,  stronger,  and 
increased  considerably  in  weight.  Other  observers  have  since 
confirmed  these  results.  Davasse,  who  made  a most  exhaustive 
trial  of  Glycerin  as  a nutrient  agent,  came  to  the  conclusion 
that  this  substance  was  exceedingly  well  borne,  even  by  patients 
whose  stomach  was  in  an  abnormally  irritable  condition.  He 
gave  from  three  to  four  teaspoonfuls  daily,  and  found  that 

* Luchsinger,  Z'ur  Wirkung  subcutanes  Glycerin  Injection  Centralbl. 
fur  medicin  Wissens , p.  1,  Jan.  6,  No.  x,  1877. 


Glycerin  in  these  doses  exerted  a most  beneficial  influence 
upon  the  state  of  nutrition  of  the  patients,  who  greatly  increased 
in  weight  and  energy.  He  claims  for  it,  as  a nutritive  agent, 
a place  in  therapeutics  by  the  side  of  gluten,  albumen  and 
peptone. 

Ebstein  and  Muller  report  a case  in  which  the  administra- 
tion of  two  fluid  ounces  of  Glycerin  per  diem  to  a diabetic 
patient,  who  was  on  a strict  anti-diabetic  diet,  caused  an  increase 
during  a winter  of  body-weight  amounting  to  one  and  a quarter 
stone.  Schleich  gives  an  instance  in  which  he  administrated 
four  fluid  ounces  of  Glycerin,  combined  with  one  ounce  of 
rum,  per  diem,  with  the  result  that  in  eighteen  days  an 
increase  of  weight  amounting  to  half  a stone  occurred. 

The  researches  of  Catillon,*  which  were  carried  out  in  the 
laboratory  of  Vulpian,  are  of  sufficient  importance  in  this  con- 
nection to  be  quoted.  This  observer  gave  a series  of  pigeons 
small  doses  of  Glycerin  in  addition  to  their  ordinary  food, 
giving  another  series  simply  their  ordinary  food.  He  found 
that,  while  the  weights  of  the  ones  without  Glycerin  remained 
constant,  those  which  had  received  the  Glycerin  had  increased 
in  weight  to  the  amount  of  from  --Vth  to  -j^th  of  their  original 
body-weight.  He  further  made  a series  of  experiments  on  men, 
to  whom  he  gave  one  fluid  ounce  of  Glycerin,  taken  in  three 
doses,  daily.  The  weights  of  these  men  were  compared  with 
those  of  other  men  on  the  same  diet  but  without  Glycerin. 
It  was  found  that  the  men  to  whose  diet  Glycerin  had  been 
added  had  increased  considerably  in  weight  as  compared  with 
the  others.  Catillon  also  found  that  during  the  Glycerin 
treatment  the  amount  of  urea  in  the  urine  and  the  blood 
underwent  a diminution,  that  the  bodily  temperature  increased, 
a-nd  further,  that  the  amount  of  carbonic  acid  exhaled  increased. 
Mariano  Semmola  confirmed  Catillon’s  results  so  far  as  concerns 
the  diminution  in  the  amount  of  urea  excreted  under  Glycerin. 

From  these  experimental  results  of  Catillon  and  Semmola 
it  has  been  concluded  that  Glycerin  as  a nutritive  agent  acts 
by  virtue  of  diminishing  disassimilation.  In  other  words,  it 

* Catillon  Repertoire  dc  Pharmacie,  June  ioth,  1876.  Arch,  de  Phys., 
No.  I,  1877.  Comptes  Rendus  de  V Acad,  des  Sciences , vol.  lxxxiv,  p.  194, 
1877.  Bulletin  de  Therapie,  t.  xcii,  p.  130,  284,  378,  et  t.  xciv,  1878,  p.  41. 
Bull,  de  Therapie , t.  ci.  481-4S7,  18S3. 
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spares  the  bodily  tissues,  and  by  getting  oxidised  itself  is  able 
to  prevent  the  breaking  down  of  the-  nitrogenous  material  of 
the  organism. 

A number  of  German  observers,  however  ‘(Munk,  Lewin, 
Tchsirwinsky  and  others),  have  failed  entirely  to  corroborate  the 
fact  that  the  amount  of  urea  excreted  under  Glycerin  is  less  than 
that  cceteris  paribus  excreted  under  normal  conditions.  Hence 
the  sparing  influence  of  Glycerin  upon  tissue  waste  is  denied 
by  these  observers.  They,  however,  admit  that  Glycerin 
produces  an  increase  in  body  - weight  and  also  acts  in  a 
stimulating  manner  upon  general  nutrition.  Glycerin  unques- 
tionably exerts  a favourable  influence  on  digestion  (Catillon,* * * § 
Pavy  and  Abbotts  Smith),  f and  its  beneficial  effect  in  nutrition  is 
probably  due  at  least  in  some  measure  to  this  property. 

Before  concluding  this  part  of  the  subject  we  will  briefly 
consider  the  question  how  Glycerin  fattens,  for  fatten  it 
certainly  does.  Arnschink  + and  Munk,  § as  a result  of  their 
experiments,  explain  this  quality  of  Glycerin  by  the  facft 
that  it  has  the  power  of  preventing  the  combustion  of  adipose 
tissue.  Thus  less  fat  is  lost  under  Glycerin  than  under 
ordinary  conditions.  Dujardin  Beaumetz  holds  the  view  that 
Glycerin,  once  in  the  blood,  by  combining  with  the  alkalis 
of  the  nutritive  juices  of  the  tissues,  can  actually  produce  fat. 

We  purpose  terminating  what,  we  are  afraid,  has  been  rather  a 
dull  chapter,  by  mentioning  certain  important  results  obtained  by 
Schultzen  ||  with  regard  to  the  influence  of  Glycerin  on  the 
combustion  of  sugar  in  the  organism.  These  experiments  have  a 
direct  interest  for  the  physician,  as  they  possess  an  important 
bearing  upon  the  treatment  of  a very  common  disease,  viz., 
glycosuria  and  diabetes.  We  purpose  here  merely  giving  the 
results  of  Schultzen’s  experiments ; their  practical  application  will  be 
considered  in  a later  chapter.  Schultzen  assumes  that  in  normal 
individuals  sugar  is  split  up  in  the  blood  into  Glycerin  and  the 
corresponding  aldehyde ; in  diabetes,  the  ferment  required  for  this 
purpose  is  wanting.  Under  these  circumstances  this  observer 

* Catillon,  Soc.  de  Therapie,  Iith  April,  1877.  Bull,  de  Ultra  pie,  t.  xcii, 
378,  379- 

t The  Lancet , 1868. 

X Arnschink,  Zeil  fur  Biologic,  1887,  xxiii. 

§ Munk,  Arch,  fur  Phy.,  xlvi.  1889. 

||  Berlin  kliti  Wochenschrift , 1872.  No.  53. 
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thought  that,  by  introducing  Glycerin  in  the  body  and  keeping 
the  patient  on  a pure  anti-diabetic  diet,  he  could  make  up  for  the 
waste  occasioned  by  the  loss  of  sugar.  Experiments  which  he 
made  seemed  to  support  this  view,  certain  diabetics  to  whom  he 
gave  Glycerin  increasing  in  weight  and  general  strength.  The 
assumption  upon  which  he  started,  however,  is  entirely  unfounded, 
and,  as  we  shall  see  later,  this  method  of  treating  diabetes  has  been 
abandoned. 

We  have  seen  in  the  above  pages  how  Glycerin  acts,  and 
thus  can  now  pass  to  the  practical  uses  which  have  been  made  of 
it  in  surgery  and  medicine.  Glycerin  must  be  regarded  as  an 
agent  which  stimulates  the  digestive  functions,  aids  the  processes 
of  nutrition,  and  further,  possesses  valuable  antiseptic  properties ; 
it  is  therefore  calculated  to  render  great  services  in  medicine  and 
surgery.  This  we  shall  find  in  the  next  two  chapters  actually  to 
be  the  case. 

Chapter  VI. 

THE  USES  OF  GLYCERIN  IN  SURGERY. 

In  the  British  Pharmacopoeia  pure  Glycerin  is  frequently 
used,  and  is  contained  in  certain  extracts,  lamellae,  liniments, 
pills  and  ointments.  In  these  preparations  the  Glycerin  is 
introduced  for  various  reasons,  e.g.,  to  render  the  preparations  of 
a certain  consistency,  to  give  them  a certain  taste,  to  act  as  a 
solvent,  etc.  There  are,  however,  a certain  class  of  compounds 
which  are  included  in  practically  every  Pharmacopoeia  in  Europe 
known  as  Glycerins. 

We  cannot  begin  this  chapter  better  than  by  enumerating 
these  compounds  : — 

The  following  are  abstracted  in  a condensed  form  from 
the  “British  Pharmacopoeia,”  1898: — 

I.  Glycerinum  Acidi  Borici : — 

Boric  Acid,  in  fine  powder,  6 ; Glycerin  (s.g.  1-260), 
sufficient  to  produce  20  by  weight.  Heat  glycerin,  9 fluid 
parts  by  weight,  to  a temperature  not  exceeding  i5o°C.,  and 
add  the  boric  acid  gradually,  constantly  stirring  until  all  is 
dissolved.  Maintain  the  temperature  until  the  mixture  has 
been  reduced  to  10  parts  by  weight,  then  add  sufficient 
glycerin  to  make  20. 


II.  Glycerinum  Acidi  Carbolici  : — 

Phenol  i ; Glycerin,  sufficient  to  produce  5 by  volume. 
Dissolve  by  trituration. 

III.  Glycerinum  Acidi  Tannici  : — 

Tannic  Acid  1 ; Glycerin,  sufficient  to  produce  5 by 
volume.  Dissolve  by  trituration. 

IV.  Glycerinum  Aluminis  : — 

Alum,  in  powder,  40;  distilled  water  15;  glycerin, 
sufficient  to  produce  240  by  volume.  Dissolve  by  tritura- 
tion, warming  if  necessary  j set  aside  to  settle,  and  pour  off 
the  clear  liquid. 

V.  Glycerinum  Amyli : — 

Starch  2 ; Glycerin  13  ; distilled  water  3.  Mix,  heat, 
and  stir  constantly  until  a translucent  jelly  is  formed. 

VI.  Glycerinum  Boracis  : — 

Borax  1 ; Glycerin  6.  Dissolve  by  trituration. 

VII.  Glycerinum  Pepsini  : — 

Pepsin  (2,500  times)  16  ; hydrochloric  acid  2 : gly- 
cerin 105;  distilled  water,  sufficient  to  produce  175.  Mix 
the  acid,  glycerin,  and  5 2 of  water  ; then  add  the  pepsin, 
and,  after  one  week,  filter  and  make  up  to  the  required 
volume  with  water.  Dose  : 1 to  2 fl.  dr. 

VIII.  Glycerinum  Plumbi  Subacetatis  : — 

Lead  acetate  5 ; lead  oxide,  in  powder,  3' 5 ; glycerin  20  ; 
distilled  water  12.  Mix,  boil  for  15  minutes,  filter,  and 
evaporate  at  a temperature  not  exceeding  io5-5°C.,  until  the 
product  weighs  3275  and  is  of  s.g.  rqS. 

IX.  Glycerinum  Tragacanthas  : — 

Tragacanth,  in  fine  powder,  1 ; Glycerin  3 ; distilled 
water  1.  Mix  the  glycerin  with  the  tragacanth,  add  the  water, 
and  triturate  until  a homogeneous  paste  is  produced. 

Before  concluding  this  part  of  the  subject  it  will  be  well 
just  to  mention,  that  in  dispensing  it  is  better  never  to  mix  with 
Glycerin,  permanganate  of  potash  or  chromic  acid,  as  these 
substances  form  with  Glycerin,  mixtures  of  an  explosive  nature. 
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.Nitroglycerin  has  been  considered  elsewhere.  Whenever  it  is 
stocked  precautions  should  be  taken  with  it,  as  it,  too,  is  of  an 
explosive  nature.  It  is  very  rare  that  any  accident  of  this  kind 
occurs  with  medicine,  but  anything  approaching  such,  for  instance,  a 
cork  being  forced  out  of  a bottle,  or  the  top  off  a pill-box,  is 
very  apt  to  alarm  a nervous  patient,  and  hence  for  this  reason, 
rather  than  on  account  of  actual  danger,  the  above  “ incompatibles” 
of  Glycerin  should  be  remembered. 


External  Application. 


As  early  as  1846  Glycerin  was  used  as  an  external  application, 
for  instance,  to  wounds.*  Somewhat  later  Demarquay  began  to 
work  at  the  subject,  and  soon  published  his  monograph  upon  the 
subject.  This  work  was  the  result  of  twelve  years’  observations  of 
the  surgical  value  of  Glycerin  as  a dressing,  and  it  must  always 
be  admitted  that  to  M.  Demarquay  belongs  the  credit  of  having 
put,  by  lengthened  and  competent  study,  this  subject  upon  a 
definite  scientific  footing.  Here,  only  the  main  facts  emphasized 
by  Demarquay  will  be  noticed,  as  more  attention  will  be  devoted 
to  the  more  recent  literature,  which  has,  indeed,  entirely  con- 
firmed the  earlier  observations.  Demarquay  showed  that  linen 
or  lint  well  soaked  in  Glycerin  made  an  excellent  dressing 
for  wounds,  both  for  what  are  now  termed  aseptic  wounds, 
that  is,  wounds  made  by  the  surgeon  in  an  operation,  and  also 
for  wounds  which  by  previous  contamination  had  become 
septic.  This  discovery  of  Demarquay’s,  it  must  be  remembered, 
was  before  the  time  of  practical  antiseptic  surgery.  Now,  we  also 
treat  wounds  with  Glycerin,  but  with  Glycerin  to  which  an 
antiseptic  has  been  added.  As  a matter  of  fact  Demarquay,  in 
using  Glycerin,  availed  himself  of  one  of  the  best  antiseptics 
known  at  that  time.  He  did  not  know  that  it  was  by  virtue 
of  this  property  which  it  possessed,  that  the  wounds  he  treated 
with  Glycerin  did  so  well,  but  he  observed  and  reported  the 
fact.  Demarquay  further  strongly  recommended  Glycerin  as  a 
dressing  to  wounds.  He  says  that  in  wounds  the  application  of 
a Glycerin  compress,  that  is,  a piece  of  linen  or  lint  soaked  in 

* Startin,  Med.  Times  and  Gazette , 1S46-1850.  Walkley,  Lancet,  1849. 

Turnbull,  Loud.  Med.  Gazette,  1849-50.  Bull,  de  Thcrapie,  1849. 


Glycerin,  calms  the  pain,  promotes  the  separation  of  sloughs, 
modifies  the  secretion  of  pus,  and  produces  better  scars.  These 
observations  of  Demarquay  led  Brune  in  1871  to  replace  the  olive 
oil  by  Glycerin  in  the  linimentum  calcis,  which  is  of  such  value  in 
the  treatment  of  burns.  The  formula  he  advises  is  a solution  of 
slacked  lime  in  Glycerin,  of  the  strength  of  about  half  a grain  of 
the  lime  to  an  ounce  of  the  Glycerin.  This  preparation  is  an 
exceedingly  clean  and  good  one,  and  to  be  recommended. 
Saccharate  of  calcium  mixed  with  Glycerin  and  oil  of  sweet 
almonds  makes  also  a very  soothing  application  for  burns. 

In  chronic  and  foetid  ulcers  preparations  of  Glycerin  are 
very  useful.  To  clean  a foetid  ulcer  is  not  always  an  easy  matter. 
These  sores,  however,  do  very  well  under  Glycerin  mixed  with  an 
antiseptic  or  a stimulant,  such,  for  instance,  as  alum,  and  often 
heal  under  this  treatment.  The  formula  of  Demarquay  for  a 
simple  indolent  ulcer  was  as  follows  : Glycerin  of  starch,  four 
ounces ; sulphate  of  alum,  six  drachms.  In  the  case  of  painful 
ulcers,  the  addition  to  Glycerin  of  cocaine  in  the  strength 

of  from  four  to  eight  grains  to  the  ounce,  is  a very  useful 
application. 

In  diseases  of  the  mouth  Glycerin  is  especially  useful,  both 
alone  and  as  a vehicle  for  various  medicaments.  Some  practical 
formulae  are  the  following  : — The  Glycerinum  Boracis  of  the 
Pharmacopoeia  is  very  often  used  with  success  in  cases  of  stomatitis. 
The  French  have  under  this  head  a large  number  of  preparations 
made  up  with  Glycerin  which  they  call  “ collutoires .” 

An  old  formula,  for  instance,  of  Debout’s*  was — 

English  Glycerin  ...  ...  gi. 

Chloroform  ...  ...  ...  TT^xv. 

Tinct.  of  Saffron  ...  ...  ll\xv. 

In  syphilitic  stomatitis  Glycerin  may  well  be  combined  with 
antisyphilitic  remedies  and  used  as  an  application  to  the  mouth. 
For  cracks  on  the  lips  and  at  the  nasal  orifice,  which  are  so 
liable  to  occur  in  some  people  in  cold  weather,  Glycerin,  to 
which  some  kind  of  scent,  such,  for  instance,  as  infusion  of 
roses  or  tinct.  of  lavender,  has  been  added,  is  often  very 
serviceable. 


* Bull,  de  TheraJ>ie,  1861 
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In  lesions  of  the  throat  no  vehicle  is  in  such  demand  as 
Glycerin.  As  an  astringent  application  to  the  back  of  the 
pharynx,  the  tonsils,  or  the  swollen  mucous  membrane  covering 
the  turbinated  bones,  the  Glycerinum  Acidi  Tannici  of  the 
British  Pharmacopoeia,  either  as  it  is  or,  better  at  first,  diluted 
to  half  its  strength  by  the  addition  of  Glycerin.  The  dry 
throat  when  one  wakes  up  in  the  morning,  which  is  very  often 
a great  source  of  annoyance,  especially  at  the  sea-side  where  the 
air  is  laden  with  salt,  or  at  high  altitudes,  such,  for  instance,  as 
Davos  Platz  and  St.  Moritz,  is  often  entirely  removed  by  swallowing 
slowly  a teaspoonful  of  Glycerin  last  thing  at  night.  This 
must  be  swallowed  slowly,  as  it  must  be  remembered  that  this 
action  of  Glycerin  is  to  a great  extent  a mechanical  one,  and 
consists  in  the  Glycerin  forming  a film  over  the  mucous  mem- 
brane of  the  throat  and  tonsils,  and  thus  preventing  them  getting 
dried,  that  is,  losing  their  moisture,  for  instance  to  the  extra- 
ordinary dry  air  of  the  Alpine  mountain  resorts,  or  the  salt  in  the 
air  at  sea-side  places.  More  coughs  than  one  sometimes  thinks  are 
caused  by  reflex  irritation  at  the  back  of  the  throat.  Such  coughs 
have  generally  a very  characteristic  sound — they  are  short,  deep, 
and  barking,  like  the  aborted  bark  of  a big  dog.  It  is  often 
remarkable  what  preparations,  sprays,  gargles,  etc.,  containing 
Glycerin  will  do  for  such  coughs.  Their  effects  are  doubtless 
due  to  the  power  they  possess  of  reducing  the  irritability  of  the 
mucous  membrane  of  the  throat,  fauces,  or  naso-pharynx.  A 
very  useful  preparation  in  this  connection  is  one  consisting  of 
bromide  of  potassium  and  Glycerin,  containing  one  drachm  of 
bromide  to  the  ounce.  This,  either  painted  on  or  diluted  with, 
water  and  used  as  a gargle,  enormously  diminishes  this  reflex 
irritability  of  any  part  of  the  throat  it  gains  access  to.  This 
application  is  of  considerable  value  in  making  laryngological 
examinations  in  irritable  patients,  and  has  some  advantages  over 
cocaine.  Firstly,  it  is  cheaper ; secondly,  the  effect  is  not  so 
complete,  which  is  an  advantage.  After  the  use  of  cocaine  the 
patient  is  apt  to  feel  a sense  of  numbness  where  the  cocaine  has  been 
applied.  As  a result  of  this,  if  he  eat  or  drink  soon  after,  the  fluid 
or  food  is  apt  to  go  the  “ wrong  way,”  as  it  is  popularly  called ; 
in  short,  he  chokes.  Now,  with  the  bromide  and  Glycerin  mixture 
this  is  not  the  case.  Some  of  the  sensibility  of  the  throat  is 
destroyed,  but  still  enough  left  to  allow  it  to  perform  its  function. 


35 


According  to  some  authors,  sea-sickness  is  in  great  part 
due  to  sensations  arising  from  the  throat.  Potassium  bromide 
is  of  great  value  in  sea-sickness,  and  some  physicians  think,  and 
probably  rightly,  that  it  would  act  as  well  when  taken  as  a 
gargle  as  when  swallowed.  If  there  is  anything  in  this,  the 
bromide  as  a gargle  will  be  much  more  efficacious  when  taken 
with  Glycerin  for  the  reasons  stated  above,  hence  the  formula 
given  a few  lines  back  is  well  worthy  of  a trial  in  sea-sickness. 

This  mechanical  action  of  Glycerin  on  the  throat,  and  the 
fact  that  when  any  drink  containing  Glycerin  is  swallowed  a 
thin  film  is  left  behind  over  the  fauces,  is  exactly  what  renders 
Glycerin  such  a useful  constituent  of  a cough  linctus.  And  so 
we  find  Glycerin  or  syrups  in  nearly  every  cough  linctus  under 
the  sun.  In  the  author’s  opinion,  Glycerin  might  be  used  a 
great  deal  more  than  it  is  in  this  connection,  and  syrup  a great 
deal  less.  Syrup  is  apt,  especially  in  cases  of  phthisis,  to  derange 
the  already  enfeebled  digestion,  whereas  Glycerin,  as  we 
have  seen  above,  assists  it ; further,  syrup  is  easily  fermented  in 
the  stomach,  and  gives  rise  to  flatulence,  which  Glycerin  does 
not ; and  lastly,  as  a nutritive  agent  Glycerin  is  much  more 
valuable  than  syrup. 

Glycerin  has  also  been  largely  used  in  diseases  about  the 
anal  orifice,  for  instance,  in  piles,  as  a vehicle  for  various  astrin- 
gents. In  painful  affections  of  the  anal  margin,  for  instance 
fissure  of  the  anus,  a preparation  recommended  by  Dujardin 
Beaumetz  is  Glycerin  and  chloral  (chloral  i in  30).  Glycerin 
as  such  often  affords  considerable  relief  when  applied  to  con- 
gested or  inflamed  internal  piles.  The  piles  usually  shrink  under 
its  influence,  and  the  inflammation  subsides.  It  can  well  be 
applied  on  a cone  of  lint  gently  introduced  into  the  anal  orifice, 
and  kept  in  place  by  a pad  of  lint  soaked  in  Glycerin  and  a 
bandage.  Jalland  reports  a large  number  of  successful  cases 
treated  in  this  way.* 

Rectal  douches  consisting  of  Glycerin  and  water,  or  these 
two  substances  together  with  an  astringent,  have  been  found  of 
great  service  in  chronic  ulceration  of  the  large  intestine.  Velasco,! 
after  his  favourable  experience  in  the  Franco-Prussian  war  with 
the  treatment  of  wounds  by  Glycerin,  applied  this  substance 

* Jalland,  Bull,  de  Thcrapic , t.  xcviii.  1880. 
t Velasco,  These  de  Pans,  1873. 
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with  success  to  the  treatment  of  chronic  cases  of  dysentery. 
His  formula  consisted  for  each  douche:  Glycerin,  two  ounces; 
alcohol,  one  ounce  ; carbolic  acid,  five  grains  ; extract  of  opium, 
V\  grain  ; distilled  water  four  ounces.  Theodore  Meade  * recom- 
mends douches  of  Glycerin  and  Chlorate  of  Potash,  according  to 
the  following  formula : — 


In  vaginitis  and  inflammation  of  the  cervix  uteri,  Glycerin 
of  tannic  acid  is  a much-used  preparation  : this  often  requires 
to  be  diluted  with  pure  Glycerin. 

In  diseases  of  the  ear  and  eye  preparations  of  Glycerin 
are  very  useful.  Glycerin  in  many  of  these  can  well  replace 
the  old  olive  oil.  For  instance,  with  regard  to  otitis  externa, 
a dressing  composed  of  a pellet  of  absorbent  wool  soaked  in 
Glycerin  is  very  serviceable  to  soften  the  scabs.  Further,  when 
wax  has  accumulated  and  become  hard  in  the  meatus,  it  is 
often  desirable  to  soften  it : Glycerin  may  be  conveniently  used 
for  this  purpose,  and  is  much  cleaner  and  pleasanter  than  olive  oil. 

The  application  of  Glycerin  in  diseases  of  the  skin  is  so 
enormous  that  one  would  have  to  write  a treatise  on  dermatology 
to  exhaust  this  subject.  In  this  instance,  as  in  almost  every 
other,  it  is  used  mainly  as  a vehicle  for  other  medicaments.  For 
this  purpose,  viz.,  for  application  to  the  skin,  Glycerin  is  especially 
suitable.  It  gives  to  the  hard,  dry  skin  the  suppleness  which  is 
so  essential;  again,  it  does  not  evaporate  easily,  so  that  any 
medicaments  applied  in  Glycerin  get  really  a chance  of  remaining 
for  an  appreciable  time  in  contact  with  the  area  of  skin  which  it 
is  desirable  to  act  upon.  Pastes  composed  of  Glycerin  and  oxide 
of  zinc  or  acetate  of  lead,  have  found  almost  universal  advocates 
amongst  dermatologists  in  cases  of  chronic  eczyma. 

In  cases  of  pityriasis,  Glycerin  has  been  employed  by 
Startin  with  considerable  success. 

The  value  of  Glycerin  in  diffuse  allopoecia  has  long  been 
recognised.  The  use  of  a stimulating  lotion  containing  can- 
tharides,  and  the  rubbing  in  to  the  roots  of  the  hair  of  Glycerin, 
on  alternate  nights,  is  a very  favourite  method  of  treatment  for 
this  complaint,  and  much  used  by  ladies  who  complain  of  their 


Chlorate  of  Potash 
Glycerin 
Distilled  water 


* Meade,  Medical  Press  and  Circular , 1873. 
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hair  coming  out.  The  Glycerin  by  itself  is  a most  valuable 
remedy  for  this  condition,  especially  in  cases  where  the  hair,  as 
very  often  happens  in  these  cases,  is  dry  and  brittle.  Readers 
interested  in  this  subject  are  referred  to  a Manual  on  Skin  Diseases. 

Before  concluding  this  part  of  the  subject,  it  will  be  well  to 
mention  here  how  fomentations  consisting  of  Glycerin  mixed 
with  an  antiseptic  have,  both  in  the  popular  and  professional 
mind,  replaced  the  old-fashioned  poultice.  Those  of  us  who  can 
let  their  memory  run  back  fifteen  years,  can  well  recollect  how  in 
every  housekeeper’s  cupboard  a jar  of  linseed-meal  was  kept — and 
is  now  kept.  All  dressers  at  that  time  can,  too,  recollect  the  run 
there  was  in  the  mornings  in  the  surgeries  of  the  great  London 
hospitals  on  linseed-meal  poultices.  Every  wound  that  looked 
red  or  angry,  often  a boil  after  it  had  been  opened,  was  surrounded 
by  a thick,  hot,  linseed  paste,  and  the  patient  was  told  how  to 
concoct  for  himself  this  evil-smelling  mixture,  and  to  renew  it 
every  few  hours.  Little  advance  seemed  to  have  been  made  in 
this  direction  since  the  time  of  King  Hezekiah,  whose  recovery 
was  ascribed,  and,  probably  correctly,  to  the  curative  value  of  a fig 
poultice.  Now  things  are  changed.  A clean  piece  of  white 
absorbent  wool  is  taken  instead  of  a lump  of  tow,  a teaspoonful 
of  boroglyceride,  and  a pint  of  boiling  water  ; a clean  towel  is 
laid  at  the  bottom  of  a clean  basin,  the  piece  of  absorbent  wool 
placed  on  the  towel,  the  boiling  water  to  which  the  Glycerin  of 
borax  has  been  added  is  poured  over  the  absorbent  wool,  which 
is  then  wrung  out  in  the  towel.  The  wool  is  then  at  once  placed 
over  the  boil,  or  angry  sore,  some  waterproof  tissue  laid  on  the 
top,  then  a thick  layer  of  ordinary  brown  (non-absorbent)  wool, 
and  the  whole  bandaged.  This  fomentation  is  renewed  as  often 
as  may  be  required.  Boroglyceride  is  quite  simple  to  make.  All 
that  has  to  be  done  is  to  heat  two  parts  of  boric  acid  and  three 
parts  of  Glycerin  together  in  hot  water,  just  as  one  makes  glue. 
Put  the  resulting  mixture  into  a wide-mouthed  bottle — it  will  keep 
for  any  length  of  time — and  take  out  a teaspoonful  to  make  a 
fomentation  whenever  required. 

If  we  review  shortly  the  contents  of  the  above  chapter,  we 
shall  see  that  there  is  hardly  any  domain  in  surgery  in  which 
Glycerin  is  not  of  the  greatest  value.  Such  being  the  extent  of 
the  sphere  of  its  usefulness,  we  are  enabled  to  form  some  estima- 
tion of  the  service  rendered  to  medicine  by  Price’s  Patent  Candle 
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Company  Limited,  who  have  for  nearly  half  a century  placed 
upon  the  market  an  absolutely  pure  Glycerin.  When  a prepara- 
tion of  Glycerin  has  to  be  applied  to  a large  area,  when  often 
the  skin,  Nature’s  agent  for  the  prevention  of  the  absorption  of 
poisons,  is  broken,  impurities  in  the  Glycerin  used  might  cause 
the  death  of  the  patient.  The  increased  use  of  Glycerin  as  a 
solvent  and  an  adjuvant  to  so  many  antiseptics  is  probably  in  no 
small  measure  due  to  the  fact  that  we  have  been  for  so  long, 
thanks  to  the  enterprise  of  Price’s  Patent  Candle  Company 
Limited,  in  the  possession  of  an  absolutely  pure  product. 

Chapter  VII. 


THE  USES  OF  GLYCERIN  IN  MEDICINE. 

If  medicine  has  not  availed  itself  of  the  valuable  properties 
of  Glycerin  to  the  same  extent  as  surgery,  there  are,  neverthe- 
less, many  important  applications  of  Glycerin  in  medicine 
which  ought  to  find  mention  here. 

It  perhaps  has  not  been  forgotten  that  in  this  booklet 
we  have  already  mentioned  that  the  addition  of  Glycerin 
to  milk  hindered,  if  strong  enough  almost  entirely  prevented,  its 
turning  sour.  If  it  exerts  this  preventive  action  on  fermentations 
in  vitro , or  in  glass,  we  should  a priori  expect  that  it  would 
have  a similar  action  in  the  living  body,  that  is,  in  the  human 
stomach.  A very  obstinate  and  troublesome  variety  of  indigestion 
consists  in  hyperacidity.  This  hyperacidity  is  very  often,  if  not 
always,  due  to  fermentative  processes.  The  food  remains  in  the 
stomach  and  undergoes  fermentation.  The  acids  usually  formed 
under  these  conditions  are  lactic  and  butyric  acids.  The  result 
is,  that  the  patient  gets  pain,  distention  of  the  stomach,  especially 
after  meals,  due  to  the  concomitant  formation  of  carbonic  ac;d 
gas,  and  very  often  highly  acid,  bitter  and  burning  eructations. 
To  these  eructations  the  term  pyrosis  has  been  given,  and  very 
appropriately,  for  they  burn  the  mouth.  It  was,  from  experiments 
in  glass,  a priori  probable,  that  Glycerin  would  exert  a favourable 
influence  upon  this  condition,  by  hindering,  or  at  any  rate,  diminish- 
ing these  fermentative  processes.  The  results  of  Sidney  Ringer 
and  Murrel,*  who  treated  patients  suffering  from  this  variety  of 


* The  Lancet,  July  3rd,  1880. 
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indigestion  with  Glycerin,  prove  this  to  be  the  case.  They 
shewed  that  Glycerin  does  act  as  an  antiseptic  in  the  stomach 
as  well  as  in  glass,  and  that  Glycerin  is  most  useful  in  the 
treatment  of  these  disorders.  For  this  purpose  Glycerin  is  best 
given  in  drachm  doses,  three  times  a day,  before  meals.  In  bad 
cases  the  addition  of  an  antiseptic  to  the  Glycerin  is  of  great 
service  for  this  object.  For  instance,  such  a substance  as 
salicylic  acid  or  salicylate  of  soda.  This  preparation,  viz.,  a 
concentrated  solution  of  salicylic  acid  in  Glycerin,  is  largely 
used  for  arresting  fermentation  at  a certain  point  by  brewers. 
In  the  cases  of  indigestion  described  above,  gr.  v.  of  salicylic 
acid,  dissolved  in  3i-  of  Glycerin,  first  thing  in  the  morning 
or  last  thing  at  night,  is  very  useful. 

Further  experiments  upon  the  power  which  Glycerin 
possesses  in  hindering  the  putrescence  of  discharges  from 
wounds,  diluted  blood,  etc.,  have  been  made  by  -Mickulicz.* 
The  antiseptic  action  exerted  by  it  in  glass  has  also  been  found 
to  hold  in  these  cases. 

Glycerin  can  also  act  in  indigestion  in  another  manner. 
It  is  a distinct  stimulant  to  the  mucous  membrane  of  the 
stomach ; and  in  cases  of  atonic  dyspepsia,  when  the  secretion 
of  hydrochloric  acid  and  pepsine  is  under  the  normal  standard, 
no  preparation  is  of  more  value  than  an  acid  Glycerin  of 
pepsine.  This  substance  contains  hydrochloric  acid,  Glycerin 
and  pepsine.  The  preparations  best  known  of  this  kind  are 
Bullock’s  acid  Glycerin  of  pepsine  and  Fairchild’s  Pepsencia. 
Glycerin  has  a still  further  use,  which  it  owes  to  its  action 
on  the  gastric  mucous  membrane.  According  to  Smith,!  in 
small  doses  it  is  a safe  emetic,  and  especially  useful  in 
children.  It  acts  rapidly  in  doses  of  from  half  a teaspoonful 
upwards,  repeated  until  vomiting  occurs. 

In  fever,  Glycerin,  mixed  with  many  other  substances,  such, 
for  instance,  as  lemon  juice,  forms  a most  excellent  demulcent 
drink ; and,  further,  it  must  be  remembered  in  this  connection, 
from  what  has  been  said  above,  that  such  a drink  has  nutritive 
properties.  Glycerin  and  water  has  been  largely  given  on  the 
Continent  in  typhoid  and  other  continued  fevers. 


* Mickulicz  Archiv  fur  klin  Cliirurgie , 1878. 
t Smith,  British  Medical  Journal,  1880. 
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Glycerin,  combined  with  antiseptics,  chiefly  boric  and 
salicylic  acid,  has  long  been  used  as  an  application  to  the  throat 
in  diphtheria,  the  throat  being  well  painted  with  such  a 
preparation  every  two,  three  or  four  hours.  Iodine  and  tannic 
acid  have  also  frequently  been  added  to  Glycerin  for  this 
purpose. 

Under  the  influence  of  the  frequently  repeated  application 
of  such  preparations,  the  diphtheritic  membranes  often  break  up 
and  get  detached.  It  is  well,  however,  according  to  some 
authors,  to  continue  them  for  some  time  after  the  membranes 
have  disappeared.  Some  formulae  for  this  purpose  are  the 
following  : — 


I.  Boric  Acid 


Glycerin 

Water 


aa 


5ijs. 

Si- 


ll. Tinct.  of  Iodine 
Glycerin 

III.  Acidi  Salicylici  ... 
Glycerin 


Si- 

Siii- 

Sjs- 

giv.  etc. 


Dr.  Swiegerhof,  of  Vienna,  has  used  Glycerin  largely  in  the 
treatment  of  small-pox.  Upon  admission  the  patients  are  given  a 
warm  soap  and  water  bath,  and  subsequently  carefully  dried. 
After  this  the  entire  body  is  enveloped  in  compresses  consisting  of 
one  part  of  Glycerin  and  two  parts  water.  A mask  composed  of 
the  same  kind  of  compress  is  placed  over  the  face.  The  bath  is 
repeated  every  day,  and  the  compresses,  renewed  when  they 
become  dry.  It  is  claimed  for  this  method  of  treatment  that  it 
diminishes  the  pain  and  burning  of  the  eruption,  and,  as  a result  of 
this,  lessens  the  production  of  scars.  During  a bad  epidemic  of 
small-pox  in  Vienna  the  average  mortality  of  patients  treated  in 
this  way  was  4-43  per  cent.  Patients  treated  during  the  same 
epidemic  by  the  old  or,  so-called,  expectant  method,  showed  a 
mortality  of  9 per  cent.  From  this  it  is  to  be  inferred  that  treatment 
by  Glycerin  caused  a diminution  of  5 per  cent,  in  the  mortality.* 
Dr.  Pioche  f recommends  the  use  of  Iodinated  Glycerin  in 
small-pox.  Glycerin,  three  parts  ; Tincture  of  Iodine,  one  part. 


* Annales  de  la  Societe  Medico-  Chirurgicale  de  Liege,  1S79. 
t I^yon  Medicals,  No.  20,  1877. 
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In  acute  fevers  Glycerin,  suitably  diluted,  forms  a pleasant, 
refreshing,  and,  probably,  slightly  nutritive,  drink.  A formula  to  be 
recommended  for  this  purpose  is — • 

Glycerin  ...  ...  • • • o1- 

Citric  acid  ...  ...  •••  3js. 

Distilled  water  ...  ...  ...  Oi. 

A tablespoonful  or  so  should  be  taken  hourly. 

Glycerin  has  been  given  with  success  in  cases  of  gallstones 
and  gallstone  colic.  The  daily  taking  of  from  3i.-giss.  of 
Glycerin,  in  fairly  large  quantities,  Oi.-Oii.  of  alkaline  water,  has 
been  proved  to  be  very  efficacious  in  preventing  the  occurrence  of 
attacks  of  gallstone  colic  in  the  subjects  of  gallstones. 

In  the  case  of  pelvic  deformity,  when  it  is  considered 
necessary  to  induce  premature  labour,  intra-uterine  injections  of 
Glycerin  have  been  useful  for  this  purpose.  Four  to  five  ounces 
of  Glycerin  have  been  injected. 

At  the  present  time,  perhaps  the  most  universal  application  of 
Glycerin  is  for  the  purpose  of  producing  a rapid  and  painless 
evacuation  of  the  bowels.  For  this  purpose  Glycerin  is  prescribed 
either  in  the  form  of  an  enema  or  a suppository,  most  frequently  as 
an  enema.  Special  syringes  are  made  for  this  purpose,  generally 
holding  about  a drachm,  and  possessing  a curved  nozzle.  These 
syringes  are  known  as  Glycerin  enema  syringes.  The  syringe  is 
carefully  filled  with  Glycerin  ; the  air  removed  by  holding  the 
syringe  nozzle  upwards  and  depressing  the  piston  until  just  a drop 
of  the  contents  emerges  from  the  end  of  the  nozzle ; the  outside 
of  the  nozzle  is  then  smeared  with  Glycerin  ; the  nozzle  of  the 
syringe  is  then  inserted  into  the  anus  up  to  the  point  where  it  joins 
the  barrel,  and  the  piston  slowly  pushed  down,  until  all  has  been 
injected.  For  this  manipulation  the  patient  is  most  advantageously 
placed  when  he  is  lying  on  his  left  side,  at  the  edge  of  the  bed,  the 
thighs  being  slightly  flexed.  As  a rule,  within  from  five  minutes  to 
half  an  hour  after  the  completion  of  the  injection  an  evacuation 
follows. 

Mention  has  been  made  above  of  the  nutritive  value  of 
Glycerin,  and  this  property  has  led  many  physicians  to  employ 
it  in  cases  of  general  debility,  especially  in  the  debility  accom- 
panying phthisis  and  diabetes.  It  has  been  used  in  these 
conditions  as  a substitute  for  cod-liver  oil,  and  with  success. 
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Prof.  Jacond,*  in  a thesis  devoted  to  this  subject,  describes 
his  results  with  glycerin  as  a substitute  for  cod-liver  oil  in 
Phthisis.  He  prescribed  from  one  to  one  and  a half  ounces 
daily,  and  added  about  three  teaspoonfuls  of  rum.  According 
to  this  author,  Glycerin  taken  in  this  way  invariably  caused 
an  increase  in  body-weight  and  improved  the  patient’s  nutrition. 
He  recommends  it  strongly  for  those  patients  who  cannot  bear 
cod-liver  oil.  Prof.  Jacond  states  that  the  dose  should  not 
exceed  two  ounces  per  diem. 

Blacher  f and  Tisne  | have  made  observations  which  entirely 
confirm  those  of  Prof.  Jacond. 

Cadier  § advises,  in  cases  of  tuberculous  laryngitis,  the 
application  of  the  following : creasote  TT^  xv,  alcohol  §ijs, 

Glycerin  giii,  two  or  three  times  a week  to  the  larynx.  Cases 
which  he  treated  in  this  manner  shewed  a very  great  improvement. 

With  regard  to  the  employment  of  Glycerin  in  diabetes 
there  is  some  difference  of  opinion  ; the  results  of  Schultzen, 
quoted  above,  have  not  been  entirely  confirmed— at  least,  in  so 
far  as  concerns  a diminution  in  the  amount  of  the  sugar  in 
the  urine.  In  the  case  of  diabetics  who  are  much  wasted, 
cannot  digest  their  food,  and  suffer  from  constipation,  there  is 
no  doubt  that  Glycerin  is  of  service. ||  Further,  since  Glycerin 
has  a sweet  taste,  it  may  be  used  as  a substitute  for  sugar, 
and  also  to  diminish  thirst. 

The  last  use  of  Glycerin  that  will  find  mention  here  is 
its  efficacy  in  preserving  vaccine.  To  judge  by  the  recent 
literature  of  this  subject,  there  seems  little  doubt  that  a 
glycerinated  vaccine  lymph  will  soon  be  universally  employed 
in  this  country,  as  it  has  been  for  many  years  elsewhere. 


* Traitement  et  curabilite  de  Phthisie  Pulmonaire.  These  de  Paris,  1881. 

■f  Courrier  Medical,  June,  1878.  + Tisne,  These  de  Pams,  1882. 

§ Gazette  dcs  Hopitaux,  1878,  p.  426, 427.  ||  Bouchardat,  Ann.  de  Therapie,  1878. 
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